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TRANSLATOR'S  preface. 


THE  Translator  of  the  Work  which 
is  here  offered  to  the  Public,  feels  it  quite  un- 
necessary to  expatiate  upon  the  merits  of  its 
Author,  whose  ideas  and  classif  cations  in 
Physiology  are  now  very  generally  adopted. 
He  has  supposed,  however,  that  the  experiments 
which  constitute  the  Second  Part  of  the  Work} 
are  not  so  familiar  to  Professional  Men,  as 
many  of  the  conclusions  which  have  been  de- 
duced from  them,  and  therefore  has  presumed 
that  a  greater  publicity  of  these  experiments 
will  by  no  means  be  unserviceable.  Dr.  Kentish, 
in  his  account  of  Baths,  has  mentioned  the  cir- 
cumstances which  led  to  this  translation. 


ERRATA, 


Page  11,  line  6,  for  Collosum  rrarfCallosum. 

  43,  last  line,  for  as,  read  at. 

•        64,  line  14,  for  at  one,  read  at  once. 

■  67,  8,  for  purpose,  read  the  purpose.   ■»  oS,  -f.q  jv»**&£j^  At^.Vv^itlij 

  ibid  10,  for  then,  read  than,   -  0|S,  f\\7 .       Ijv  AtMuot  jt~ 

i        126,  10,  for  glands,  read  gland.  ' 

  131,  3  and  4,  for  are  create,  readare  destined  to  create,  and  after 

the  word  submitted,  omit  destined. 

  163,  8,  for  of  brain,  rrarfof  the  brain. 

  164,  2i,  omit  the  word  at. 

  174,  last  line,  for  morietis  read  morieus. 

  199,  line  17,  for  or  read  of. 

  200,          9,  for  of,  read  on. 

  205,          16,  for  his,  lend  tisis. 

 210,  5,  for  cural,  read  crural. 

  240,  '.8,  for  insue  read  ensue. 

  252,  12,  for  dyspena  read  dyspnoea. 
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THE 

Life  of  bichat* 


FROM  THE  FRENCH  OF 

M.  F,  R.  BUISSON. 


Marie  francois  xavier  bichat  was 

born  Nov.  11,  1771,  at  Thoirette,  in  the  present  de- 
partment of  the  Ain.  He  was  the  eldest  son  of  Jean 
'Baptiste  Bichat,  Doctor  of  Medicine, of  the  University 
of  Monpellier,  and  of  Marie  Rose  Bichat. 

His  Father  being  a  Physician,  he  was  very  early, 
although  very  indirectly,  initiated  into  the  art,  of 
which  he  was  one  day  to  become  a  luminary.  Fami- 
liarized from  his  infancy  with  the  use  of  the  Latin 
language,  and  accustomed,  without  the  knowledge  of 
precepts,  to  witness  their  application,  he  had  alt  the 
advantage  of  that  education  of  example,  which  insen- 
sibly disposes  the  mind  to  study,  by  presenting  its 
•bjcct  under  an  agreeable  and  interesting  aspect. 

I  shall 
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1  shall  not  dwell  upon  that  part  of  the  life  of  Bichat, 
which  was  past  in  the  common  course  of  study. — 
Suffice  it  to  say,  that  he  distinguished  himself  among 
his  fellow  collegians. 

It  was  at  Lyons  that  he  first  began  his  anatomical 
labours.  His  ardour,  his  peculiar  facility  in  over- 
coming the  ordinary  difficulties  of  the  science,  in  a 
short  time  gained  him  the  esteem  of  his  masters  — 
Associated  with  them  in  the  chair,he  already  displayed 
that  method  for  which  lie  was  afterwards  characterized 
by  his  pupils. 

At  that  period  anatom)'  was  hardly  cultivated  other- 
wise than  a  necessary  introduction  to  surgery.  As 
little  attention  was  paid   to  medicine,  properly  so 
called.    The  names  of  Petit,  of  Lapeyronie,  of  Mo- 
rand,  of  Frere  Come,  resounded  in  the  Schools,  not 
those  of  the  Syclenhams,  and  the  Boerhaaves  of  the 
sister  science.  Of  this  it  is  easy  to  perceive  the  reason, 
when  we  consider  the  period  of  which  I  speak.  The 
celebrated  Desault  was  then  at  the  head  of  his  profes- 
sion ;  his  active  and  ardent  genius  gave  a  great  pre- 
ponderance to  the  study  of  surgery;  his  pupils  had 
already  spread  his  doctrines  among  the  departments, 
and  the  circumstances  of  the  nation  were  all  in  favour 
of  his  peculiar  art;  for  at  that  time,  France,  in  a 
state  of  anarchy  within,  sustained  herself  without,  by 
her  astonishing  conquests  only  ;  her  very  life  con- 
sisted in  her  armies,  and  for  these  the  succour  of  the 
Surgeon  was  more  especially  demanded. 

Obedient  then  to  the  general  impulse,  Bichat  gave 
himself  up  at  first  exclusively  to  surgery.  He  studied 
its  principles,  and  began  to  exercise  its  functions  under 
M.  A.  Petit,  first  surgeon  to  the  Hotel  Dieu  of  Lyons. 
Guided  by  that  respectable  practitioner,  his  progress 

there 


3 


there  was  rapid  ;  but  a  greater  theatre  awaited  him. 
The  revolution  conducted  him  to  Paris,  for,  after  the 
aiege  of  Lyons,  from  motives  of  personal  safety,  he 
Was  obliged  to  quit  a  country,  where  youth  itself  was 
a  crime,  and  merit  more  particularly  such. 

They,  who  remember  those  deplorable  times,  who 
know  to  what  a  degree,  exertion,  and  endeavor  of 
every  kind  was  repressed,  will  not  be  surprised  at 
hearing,  that  Bichat  should  have  thought  but  little,  at 
first,  of  improving  his  natural  talents,  or  have  bounded 
his  projects  to  the  common  career  of  the  young  prac- 
titioner. His  intention,  said  he,  was  for  some  time 
to  follow  the  school  of  Desault,  to  become  a  proficient 
in  his  art,  and  then  a  follower  of  the  armies. 

Accordingly,  with  a  number  of  other  students,  he 
attended  the  Hotel  Dieu,  and  careless  of  observation 
or  employment,  contented  himself  with  noting  the 
lectures  of  Desault.  In  this  way  was  he  occupied, 
when  the  9th  of  Thermidor  in  some  sort  calmed  the 
nation,  and  to  the  scientific  and  meritorious,  afforded 
a  hope  of  future  tranquillity  and  encouragement. — ' 
Bichat  now  began  to  feel  his  strength,  and  to  extend 
his  views :  a  fortuitous  circumstance  some  short  time 
afterwards  transported  him  in  a  moment  from  ob- 
scurity into  the  most  brilliant  sphere  of  observation. 

In  the  school  of  Desault,  some  chosen  pupils  were 
accustomed,  each  in  his  turn,  to  frame  an  abstract  of 
the  public  lecture  of  the  'day.  On  the  following  day, 
after  the  lecture,  the  second  surgeon  of  the  hospital 
being  at  such  time  always  present,  this  abstract  was 
read.  It  possessed  the  double  advantage  of  laying  be- 
fore the  student  those  principles,  which  it  was  his  bu- 
siness in  particular  to  collect,  and  of  making  up  for  the 
ordinary  inattention  of  the  greater  number  during  the 

preceding 
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preceding  lecture.  One  day,  when  Desault  had 
spoken  for  a  long  time  on  the  fracture  of  the  clavicle, 
and  demonstrated  the  utility  of  his  bandage  by  its 
application  on  a  patient,  the  pupil,  whose  turn  it  was 
to  collect  the  details  of  the  process  was  absent. — 
Bichat  stepped  forward  and  offered  to  supply  his  place. 
l4is  abstract  created  the  most  lively  sensation  ;  the 
purity  of  his  style,  the  precision,  the  clearness  of  his 
ideas,  the  scrupulous  exactness  of  his  conclusions,  an- 
nounced the  professor,  rather  than  the  scholar.  He 
was  heard  with  much  attention,  and  left  the  theatre  ap- 
plauded and  admired. 

Let  us  here  pay  a  just  tribute  of  praise  to  the  cele- 
brated school  of  which  I  speak.  Elsewhere,  these 
eulogiums,  these  applauses  perhaps  would  have  been 
the  only  recompense  of  the  pupil.  Not  so  with  De- 
sault. An  excellent  judge  of  talent,  accustomed  to 
distinguish  it  by  its  most  fugitive  traces,  he  would 
have  thought  the  neglect  of  it,  when  discovered,  a  ne- 
glect of  duty.  Scarcely  had  he  learnt  the  anecdote, 
of  which  I  speak,  from  Manoury,  his  colleague,  before 
he  became  'impatient  for  the  acquaintance  of  Bichat, 
and  from  his  first  conversation  with  him,  appreciated 
so  sagaciously  his  powers,  as  at  once  to  be  induced  to 
make  him  an  offer  of  his  house,  together  with  the 
treatment  of  a  son  -,  from  that  time  forward  he  destined 
,  him  to  become  the  successor  of  his  reputation. 

So  much  was  hardly  required  by  the  natural  activity 
of  the  pupil.  His  indefatigable  ardour  may  be  well 
imagined ;  indeed  his  only  recreation  consisted  ill 
the  variety  of  his  occupations  ;  for  besides  the  service 
of  non-resident  surgeon,  which  he  performed  at  the 
hospital,  he  was  every  day  charged  with  visiting  a  part 
of  Dcsault's  patients,  accompanied  him  every  where 

as- 
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as  an  assistant  in  his  operations,  and  answered  by 
k«uerthe  numerous  consultations  of  the  departments. 
When  in  such  occupations  the  day  had  been  con- 
sumed, a  part  of  the  night  also  was  given  up  together 
with  his  patron  to  divers  points  of  the  art  ;  for 
Desault,  towards  the  end  of  his  life,  had  undertaken  a 
very  extensive  treatise  on  the  diseases  of  the  bones* 
together  with  a  methodical  exposition  of  the  doctrine 
of  the  different  authors,  from  Hippocrates  downwards, 
on  the  several  points  which  it  was  his  intention  to  dis- 
cuss. Bichat  was  charged  with  this  labour,  super- 
ndded  to  so  many  others,  and  acquitted  himself  with 
as  much  correctness,  as  if  he  had  devoted  all  his 
time  to  it. 

Desault  exacted  much,  Bichat  performed  still  more 
than  was  exacted.  His  prodigious  facility  procured 
him  moments  of  leisure  in  the  midst  of  so  many  occu- 
pations, and  these  he  employed  in  augmenting  his 
anatomical  knowledge  by  dissection,  in  exercising  him- 
self upon  the  operations  of  surgery,  m  discussing  with 
his  friends  some  point  or  other  of  a'natomy  or  physi- 
ology. An  application  so  continual,  assisted  by  the 
most  penetrating  intellect,  acquired  him  in  a  short  time 
a  fund  of  knowledge,  which  enabled  him  thenceforth 
to  stand  upon  his  own  ground,  and  depend  upon  him- 
self alone  for  the  means  of  his  advancement. 

Thus,  the  almost  sudden  death  of  Desault  afflicted 
Bichat,  but  did  not  disconcert  him.  He  felt  that  his 
genius  would  soon  surmount  every  obstacle ;  and 
having  given  to  his  lost  patron  the  tears  of  gratitude 
and  friendship,  having  rendered  to  his  memory  a  tri- 
bute worthy  of  his  affection,  in  the  4th  vol.  of  the 
Journal  of  Surgery,  which  he  finished  and  published, 
he  directed  all  his  talents  towards  the  prosecution  of 
his  career. 

Indeed 
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Indeed,  it  was  at  this  period,  that  he  properly  com- 
menced that  series  oflabours  by  which  his  name  w.as 
to  be  immortalized  ;  it  was  then,  that  abandoned  to  his 
own  powers,  he  displayed  them  in  their  whole  extent, 
and  stood  forth,  not  as  the  lirst  pupil  of  a  celebrated 
man,  but  as  one  who  would  make  his  own  way  to  the 
greatest  celebrity,  without  assistance.  i  know  not, 
whether  he  could  at  this  time  have  traced  the  plan  of 
his  future  labours  ;  such,  indeed,  might  be  supposed, 
were  the  order  and  method  considered,  with  which  he 
proceeded  as  a  public  teacher,  but  the  idea  would  hardly 
bejust;  his  successes  were  due  almost  entirely  to  his 
discoveries,  and  these  discoveries  the  rapid  and  sudden, 
effect  of  his  genius  for  observation,  could  not  have 
been  promoted  by  reflection,  in  whatever  manner 
exercised. 

It  is  an  old  observation,  that  modesty  is  the  first 
virtue  of  great  men.  By  no  means  magnificent  in  his 
promises,  Bichat  proposed  to  himself,  at  all  times,  to 
go  beyond  them.  Thus,  when  in  1797,  he  undertook 
for  the  first  time,  a  course  of  anatomy,  he  contented 
himself  with  inconvenient  and  small  chambers,  not 
supposing  that  any  very  great  number  of  pupils  would 
attend  him.  He  established  no  dissecting  room,  and 
contented  himself  with  simple  demonstrations  ;  but 
already  had  he  begun  to  discourse  upon  physiological 
subjects  ;  his  experiments  upon  living  animals,  to  de- 
termine the  truth  of  facts  supposed  to  be  known,  were 
numerous,  and  on  these  he  entered,  with  the  view- 
chiefly  of  ascertaining  the  exact  point  where  science 
ceased,  and  where  discovery  was  to  begin.  It  was  in 
this  year  that  he  established  the  first  principles  of  his 
theory  on  the  synovial  membranes,  the  prelude  of  his 
great  work  on  the  membranes  in  general.  The  inter- 
vals of  his  lectures  were  almost  entirely  filled  up  in 

scientific 
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scientific  discussions  with  his  more  advanced  pupils, 
and  frequently  in  subordinate  courses.    Among  the 
latter  osteology  and  the  diseases  of  the  bones  were" 
not  forgotten. 

It  could  have  been  a  matter  of  little  surprise  to  pro- 
fessional men,  that  Bichat  should  have  undertaken 
labours,  which  before  him  had  been  entered  on  by  so 
many  others;  but  on  his  announcing  a  course  of 
operations  at  the  end  of  his  anatomy,  his  attempt, 
because  unusual,  was  Considered  as  rash.  Till  then, 
it  had  been  the  opinion  of  the  public,  that  a  practi- 
tioner only  could  acquit  himself  of  such  part  of  instruc- 
tion with  advantage,  and  the  numerous  pupils  wbo 
attended  Bichat  about  this  time  were  attracted  more 
perhaps  by  curiosity,  than  by  confidence  in  his  abili- 
ties. Indeed  he  has  often  asserted  that  this  was  one 
of  his  boldest  attempts ;  but  he  wished,  said  he,  to 
prove  that  a  young  man,  in  a  course  of  operations, 
might  be  as  exact  as  was  necessary.  He  did  so  most 
effectually.  His  natural  address,  developed  by  an 
assiduous  exercise  of  the  operative  process  on  the 
body,  displayed  him,  not  as  the  young  and  timid 
surgeon,  but  as  a  man  consummate  in  practice,  and 
capable  of  performing  at  the  bedside,  or  on  the  body 
of  the  patient  whatever  were  the  principles  of  his 
lectures. 

Meanwhile  such  incessant  occupation  very  sensibly 
influenced  his  health.  The  exercise  of  speaking  in 
public  was  too  great  for  him,  and  brought  on  a  dan- 
gerous hemoptysis.  Detained  for  a  long  time  in  his 
chamber,  he  suffered  less  from  pain  than  from  the 
necessity  of  repose.  The  greater  was  his  ardour  on 
there-establishment  of  his  health.  Hrs  past  danger 
ttas  instantly  forgotten  ;  assured  of  success,  he  estab- 
lished a  theatre  of  dissections,  began  a  more  extensive 
,  course 
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course  of  anatomy,  and  had  the  satisfaction  of  seeing 
Lis  rooms  immediately  frequented  by  more  than 
'  eighty  pupils, 

Scarcely  can  it  be  conceived  in  what  way  a  single 
man  could  have  been  capable  of  the  multifarious 
labours  of  Bichat  during  this  winter.  The  extreme 
difficulty  of  procuring  subjects  for  dissection  obliged 
him  to  .extraordinary  fatigues,  and  these  united  with 
liis  public  lectures,  would  have  wholly  absorbed  the 
time  of  another  man.  Notwithstanding  which,  he  was 
usually  present  at  the  demonstrations  given  in  his 
theatre,  though  possessed  of  the  most  zealous  cor 
operators  in  the  persons  of  his  professional  brethren 
Hai  and  Rosiere.  He  dissected  for  his  public  lectures 
himself,  continued  his  experiments  on  living  animals, 
and  when  in  the  evening  he  returned  to  his  home 
overwhelmed  with  lassitude  and  exertion  of  mind,  his 
custom  was,  instead  of  betajcing  himself  to  repose,  to 
pass  the  greater  part  of  his  nights  in  putting  in  order 
the  surgical  works  qf  Desault,  a  last  tribute  to  the 
memory  of  his  respected  frierjd. 

At  the  time  of  w  hich  I  am  speaking,  Bichat  con- 
ceived the  project  of  throwing  new  light  upon  phy- 
siology. rf  his  science  was  the  especial  object  of  many 
c-f  his  lectures,  but  as  yet  he  had  presented  only  some 
few  views  of  it.  Anatomy  was  his  almost  exclusive 
occupation.  He  thought,  and  with  reason,  that  for 
entering  will]  success  upon  tjie  study  of  the  functions, 
jt  was  necessary  in  the  first  place  to  acquire  a  perfect 
knowledge  of  the  organs.  Jl is  views  were  principally 
directed *to  the  membranous  system,  a  system  till  then 
r,eglected  by  anatomists;  his  discqvery  of  the  synovial 
i]iembrane$  conducted  him  to  a  careful  examination 
pf  all  the  others,  and  these,  though  they  had  been  all 
pbseryed  in  particular  as  forming  a  part  of  such  or 

(  such. 
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such  organs,  he  followed  throughout,  approximating 
them  by 'common  characters,  whatever  place  they 
occupied  in  the  economy  of  the  body  ;  his  classifica- 
tion was,  it  is  true,  suggested  to  him  by  the  reflections 
of  Monsieur  Pinel  in  his  philosophic  nosography,  but 
he  rendered  it  his  own  by  the  many  facts  which  he 
discovered,  and  above  all  by  his  distinction  of  the 
fibrous  membranes  which  Pinel  had  not  indicated. 

These  very  beautiful  considerations  however,  which 
form  a  complete  body  of  doctrine  upon  the  mem- 
branes, he  had  not  yet  exposed  in  his  lectures.  They 
were  given  for  the  first  time  to  the  public  in  two 
memoirs,  which  are  inserted  in  the  second  volume  of 
the  collection  of  the  medical  society  of  emulation. 
To  these,  our  author  shortly  afterwards  added  three 
others  on  many  important  points  of  surgery.  In  the 
first,  he  describes  a  new  trepan,  the  advantage  of 
which  consists  in  the  power  of  elevating  or  depressing 
the  crown  at  will  by  means  of  a  screw,  &c. ;  in  the 
second  he  proves  from  anatomy  and  facts,  the  im- 
possibility of  any  displacement  in  the  fracture  of  the 
humeral  extremity  of  the  clavicle,  and  consequently 
the  inutility  of  the  complicated  bandage  of  Desault 
in  this  case  ;  in  the  third  he  indicates  a  new  manner 
of  proceeding  for  the  ligature  of  polypi. —  Lastly, 
Bichat  taking  advantage  of  the  leisure,  which  the 
termination  of  his  academical  labours  left  him,  in 
another  memoir  gave  the  world  his  first  views  of 
physiology.  It  was  in  this,  that  he  established  his 
happy  distinction  of  the  two  lives  of  the  animal,  but 
founded,  for  the  present  on  the  outward  form  of  the 
organs,  that,  which  he  afterwards  established  on  much 
more  solid  proof. 

I  have  spoken  at  once  of  these  six  memoirs,  not 
because  they  appeared  at  the  same  time,  but  because 

their 


10 

their  assemblage  presents  under  one  view,  a  general 
plan  of  all  the  labours  which  have  illustrated  the  Life 
of  Bichat,  and  shews  us  at  once  all  those  primitive 
ideas,  of  which  the  discovery  and  developement  have 
given  his  name  a  place  among  those  of  the  most  illus- 
trious men  of  science.  In  fact,  we  here  behold  him 
terminating  with  honour  his  surgical  career  on  the 
one  hand  by  adding  to  the  art  new  facts,  and  useful 
inventions,  and  on  the  other  just  indicating  the  dawn 
of  that  light,  which  he  was  destined  to  throw  on 
physiology  and  anatomy. 

Having  thus  awakened  the  attention  of  the  public, 
he  thought  only  of  performing  his  promises,  and  of 
enlarging  upon  the  truths,  of  which  he  had  but  just 
given  an  insight.  In  a  treatise,  which  he  shortly 
afterwards  published,  he  displayed  more  fully  his 
doctrines  on  the  membranes,  and  considered  them 
with  respect  to  their  form,  organization,  vital  proper- 
lies,  functions,  and  sympathies.  These  considerations 
obliged  him  to  expose,  at  some  length,  many  of  his 
physiological  principles;  the  latter,  however,  were  in 
many  cases  the  result  of  his  researches  upon  the  organs 
themselves.  Thus  the  difference  of  vital  power  pos- 
sessed by  the  mucous  membranes  which  are  subject 
to  the  contact  of  external  bodies,  and  the  serous  mem- 
branes which  are  withdrawn  from  such  contact, 
conducted  him  to  the  distinction  of  two  kinds  of 
sensibility  ;  he  had  already  distinguished  two  kinds  of 
contractility.  The  study  of  the  sympathies  in  the 
membranes  gave  him  the  happy  idea  of  dividing  them 
according  to  the  vital  powers,'  of  which  they  are  only 
the  irregular  developement,  instead  of  classing  them,  as 
is  usually  done,  according  to  the  parts  in  which  they 
supervene,  or  from  the  nature  and  disposition  of  the 
organs,  iu  which  they  are  remarked.    He  augmenlcd 

the 
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the  number  of  the  serous  membranes,  by  adding  to 
them  the  arachnoides,  whose  folds  at  the  base  of  the 
cranium  he  demonstrated,  together  with  its  reflection 
over  the  dura  mater,  and  its  introduction  into  the 
cerebral  cavities  by  an  opening  placed  underneath  the 
corpus  collosum.  Under  the  title  of  unnatural  mem- 
branes he  included  cysts  of  all  kinds,  and  the  membrane 
of  cicatrices,  the  progressive  formation  of  which  he 
explained  in  a  new  way,  deducing  at  the  same  time 
from  his  theory  the  most  useful  practical  conse- 
quences. 

The  treatise  on  the  membranes  had  the  greatest 
success.  Immediately  regarded  as  an  elementary  and 
classical  book,  it  was  cited  in  almost  every  work,  and 
given  an  honourable  place  in  the  libraries  of  the 
studious. 

About  the  same  time  he  announced  a  regular  course 
of  physiology.  I  shall  not  insist  upon  his  division 
of  the  phenomena  of  life,  nor  on  the  advantages, 
which  it  offers  ;  they  have  been  proved  so  often,  that 
I  should  be  reduced  to  repeat  what  no  one  can  be 
ignorant  of.  I  shall  only  observe,  that  the  best  proof 
of  the  solidity  of  his  doctrines  was  the  universal  ap- 
probation with  which  they  were  received,  and  the 
envy  which  they  excited;  for  already  had  this  envy 
been  openly  shewn  enough  when  his  treatise  on  the 
membranes  appeared,  though  Bichat  despised  it,  and 
disdained  to  answer  his  injurious  opponents.  The 
opinion  of  the  public  revenged  him  sufficiently,  and 
the  number  of  scholars  who  continued  to  frequent  his 
amphitheatre  was  the  most  victorious  answer  to  men, 
who  in  seeking  to  depreciate  his  reputation,  did  not  on 
that  account  the  less  adopt  his  principles. 

At  last,  in  a  more  authentic  and  universal  manner, 
lie  gave  the  world  these  principles  in  his  physiological 

researches 
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researches  on  lite  and  death.  Tlie  work  was  published 
in  1799.  It  is  divided  into  two  eiuirely  different  parts ; 
the  first  contains  the  general  exposition  of  his  physi- 
ological views;  the  second  is  composed  of  a  series  of 
experiments  upon  the  mutual  connexion  of  the  three 
principal  organs  of  life,  the  brain,  the  heart,  and  the 
lungs.  These  are  indeed  two  separate  works ;  the 
first  explains  the  second,  but  is  not  absolutely  neces- 
sary to  it.  The  opinion  which  is  formed  of  the  one 
should  be  entirely  independent  of  that  which  is  formed 
of  the  other. 

In  his  researches  on  life,  he  exposes  in  great  detail 
the' distinguishing;  characters  of  the  two  orders  of  the 
functions,  which  serve  for  the  external  relations,  and 
preservation  of  the  individual.  He  examines  the 
developement  of  the  two  lives,  and  lastly,  the  manner 
in  which  they  terminate.  This  plan,  which  is  filled  up 
with  the  utmost  luxuriance  of  idea,  incessantly  pre- 
sents wherewithal  to  admire  the  genius  of  the  author. 
His  theory  on  sleep  will  never  be  forgotten,  nor  his 
considerations  on  what  has  been  named  the  epigastric 
centre,  nor  his  table  of  the  vital  properties,  nor  his 
observations  on  the  progressive  manner  of  natural 
death.  But  we  must  allow,  that  hurried  on  by  a 
lively  and  ardent  imagination,  he  was  sometimes  in- 
exact. Some  false,  or  rather  incomplete  and  badly 
defined  ideas  on  habit,  on  the  influence  of  the  passions, 
and  on  the  stale  of  the  foetus  in  utero  from  thne  to 
time,  will  offer  to  the  attentive  reader  some  mists 
which  it  would  have  been  easy  to  have  dissipated  ; 
and  this  Bi chat  was  ready  enough  to  acknowledge,  in- 
tending as  he  did  in  a  second  edition  of  his  work,  to 
give  a  greater  degree  of  precision  and  care  to  the 
different  parts  of  it. 

The 
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The  same  strictures  are  by  no  means  applicable  to' 
his  researches  on  death.     Here  he  was  continually 
armed  with  the  torch  of  experiment.  Accordingly  this 
second  part,  or  rather  this  second  work  of  itself  is 
above  all  criticism,  and  might  alone  have  sufficed  for 
immortalising  its  author.    More  fortunate  than  Good- 
wyn,  he  discovered  and  demonstrated  the  real  mode 
of  connexion  between  life  and  respiration^  he  proved 
by  the  most  multiplied  facts,  that  the  black  blood'  as 
well  as  the  red  blood  is  capable  of  exciting  the  con- 
tractions of  the  left  cavities  of  the  heart ;  he  demon- 
strated on  the  contary,  that  it  is  the  red  blood  only 
which  can  produce  in  the  tissue  of  the  organs  the 
requisite  excitement  for  the  maintenance  of  life  ;  from 
all  which  he  deduced,  that  the  death  ensuing  from  the 
defect  of  respiration  must  happen,  not  because  the 
heart  ceases  to  act  upon  the  blood,  but  because  the 
blood  continually  pushed  on  with  the  same  force  by 
the  hearty  can  no  longer,  for  want  of  its  colouring 
principle,  excite  the  organs,  into  which  it  is  thrown?  ijHiUtU,  ! 
In  the  work  itself  nJky  be  seen  the  indisputable  P^0^3'^^^^^!^  1 
on  which  this  physiological  truth  is  founded.    But  I^j^y^y^^^^  | 
should  never  have  finished  were  I  to  insist  in  particuIarilUt  Ca^cm.  irtfeu-J 
upon  those  equally  curious  discoveries,  with  which  it  is 
filled.    They  were  all  of  them  made  in  presence  of  a %t§t*t  i\vt*»Ur  I 
number  of  pupils,  and  reiterated  by  Bichat  himself,  ^^,'^t^^Ail| 
with  Messieurs  Halle  and  Dumeril.  i  '    pv  .    ,  ,  /J 

Many  persons  will  be  surprised  perhaps,  that  Bichat  t^bli^jyioodul  1 
should  not  have  taken  advantage  of  the  moment  when4llii!^^'I^a^| 
his  reputation  in  physiology  was  at  its  height,  for  P"0"^^^^^^  i 
lishing  on  this  science  an  elementary  treatise,  which  h[g,i  tsKti^^! 
was  on  all  sides  demanded  of  him.  Such  persons ^M^^jk^ 
will  have  poorly  appreciated  the  mind  of  Bichat.  He^^'UL-*^  .Jj^wl 
Well  knew  that  the  honor  of  writing  a  classical  work*^ *y*»tL.  yA 
can  seldom  belong  to  a  young  man  ;  that  a  work  an-^^^^^«*^J 
L^t^eJu.         0  «\   •  "  tj^  nounced  \yt^£}*  I 
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nbunced  as  such,  decides  for  ever  upon  the  reputation 
of  the  author.  Doubtless  with  a  good  understanding 
and  sufficient  knowledge,  an  author  at  any  age  may 
collect  under  one  view  the  knowledge  of  his  cotem- 
poraries,  and  become  of  utility  to  mankind  ;  but  it  is 
not  by  such  facile  labour  that  the  great  Haller  is  to  be 
followed  in  the  road  of  immortality.  Such  end  can 
only  be  attained  by  the  discovery  and  establishment 
of  a  multiplicity  of  facts,  and  by  the  display  of  those 
enlarged  and  solid  views  which  the  man  of  genius  only 
can  embrace.  Bichat  possessed,  in  many  instance-, 
the  advantages  of  Haller  ;  he  had  established  physio- 
logy upon  new  foundations  by  his  division  of  the  func- 
tions ;  he  had  enriched  it  also  hy  the  important  dis- 
coveries of  which  I  have  spoken  ;  but  his  divisions 
were  not  as  yet  possessed  of  all  the  correctness  which 
might  have  been  desired,  and  his  discoveries  were  in 
no  considerable  number.  Of  all  this  he  was  fully  sen- 
sible, and  thought  rather  of  preparing  new  materials, 
than  of  precipitately  employing  those  which  he  pos- 
sessed.   It  was  in  anatomv  that  he  sought  them. 

Indeed  it  could  only  belong  to  the  author  of  the 
treatise  on  the  membranes,  to  open  in  this  science,  a 
road  as  yet  unknown,  or  but  very  obscurely  pointed 
out.  The  idea  of  approximating  by  common  cha- 
racters the  membranous  tissues,  which  serve  for  the 
formation  of  the  different  organs,  was  of  easy  appli- 
cation to  the  other  primitive  tissues,  which  Constitute 
the  elements  of  all  organization.  This  idea  forms  the 
(  entire  plan  of  his  general  anatomy,  a  work  of  immense 

and  successful  labour,  in  which  his  first  ideas  on  the 
membranes  are  revised  and  enlarged,  the  differences 
between  living  and  inert  bodies,  and  consequently, 
between  the  physical  and  physiological  sciences  es- 
tablished as  a  fundamental  principle,  and  then  an  ex- 

^^^S^-WmU^  ^«iiU^'*u^4aminRt,on 
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amination  commenced  of  the  vital  properties,  the 
characters  of  which  he  describes,  together  with  their 
seat  and  influence  on  the  physiological  phenomena. — 
The  latter  in  the  process  of  his  work  he  distinguishes 
from  another  order  of  properties  independent  of  life, 
though  belonging  exclusively  to  tissues,  which  for 
some  time  have  been  animated.  Here  he  is  led  to 
remark  in  the  tissues  in  question,  their  essential  dif- 
ferences with  respect  to  form,  organization,  and  struc- 
ture; he  observes  that  these  tissues  enjoying  each  of  u 
them  a  peculiar  and  independent  life,  are  united  tocon-  rj^»*cj^tl^ 
stitute  the  organs,  and  that  the  organs  are  in  this  way  u^.^-^L^fr'St-!. 


an  assemblage  of  different  elements.    From  hence ^^V* 
again  he  infers  the  necessity  of  considering  separately ! 
and  abstractedly  these  tissues,  or  elementary  organic  Jtrd-^.uH.  ^*J.\ 


systems,  if  we  wish  to  have  just  ideas  either  in  phvsi*!^"'1*^  fi"^ 
ology  or  medicine  ;  and  lie  proves  the  advantage  ofJtg^T^ 
the  study  which  he  is  about  to  undertake  on  one  side  «*4o>**  t"*6**^! 
by  positive  facts  from  pathological  observations,  and  r"5^'^*! 
on  the  other,  by  the  uncertainty  which  characterizes -xL^  wU»  ou*- 
the  greater  part  of  the  physiological  and  medical  fr^ict  tyt£*«*.| 
theories  when  deprived  of  such  foundations.  go£a*»ut.| 
We  shall  not  in  this  place  attempt  to  follow  him  in  ^  o^Uyitc*  1 
the  examination  of  each  particular  system.  We  ~4C<r*  afX  /t^L| 
should  pass  the  bounds  which  we  have  prescribed  ^t^'jl 
ourselves,  and  it  would  be  impossible  for  us  to  present  £T  f^l 
under  a  form  sufficiently  analytic,  a  work  which  is tutLvJk 
equally  remarkable  for  the  richness  of  its  details  and-^j  <*^rt4t4?l 
the  p_i;e^cision  of  its  style.  ^*  f»«-a^*l*vj  u»*  ti«-Jj 

The  study  of  the  general  tissues,  which  enter  into^  * 
the  composition  of  all  the  organs,  naturally  led  to^^^^l 
that  of  the  tissues  composing  each  organ  in  p«articulai\<^tM^nrC"| 
Bichat  examined  them  in  his  descriptive  anatomy,  a  *#»^«im>  jj 
work  which  is  but  a  continuation  of  the  preceding  (&5^2^;'~  I 
ene.    He  himself  published  the  two  first  volumes  of  ^^'^ jJ*^J 
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it,  and  left  the  third  almost  finished.  Monsieur  Roux 
and  myself  have  engaged  ourselves  to  prosecute  this 
his  last  undertaking. 

The  same  idea,  whieh  directed  him  in  his  general 
anatomy,  was  also  his  guide  in  his  researches  on  path- 
ological anatomy.     He  had  examined  the  organic 
tissues  in  their  healthy  state,  he  undertook  to  examine 
them  in  their  morbid  state.    This  new  labour  was 
necessarily  much  more  extensive  than  the  former,  in 
consequence  of  the  multitude  of  different  affections 
which  the  same  tissue  might  exemplify.    It  was  requi- 
site to  multiply  the  examination  of  bodies,  and  to  have 
noted  the  course  of  the  previous  diseases,  in  order  to 
profit  by  such  examination.  Bichat  did  both  ;  in  some 
few  months  he  opened  upwards  of  six  hundred  sub- 
jects at  the  Hotel  Dieu  and  elsewhere,  and  at  the  same 
time  observed  whatever  remarkable  diseases  the  hos- 
pital presented  him.     In  a  course  of  pathology,  he 
soon  exposed  his  new  fund  of  knowledge,  and  with 
equal  success  was  observed  to  follow  the  traces  both  of 
Haller  and  Morgagni.    It  is  to  him  that  we  owe  our 
exacter  notions  of  the  affections  of  the  peritoneum  ;  af- 
fections which  were  usually  confounded  with  thos' 
of  the  organs,  whieh  are  covered  by  this  membrane. 
He  proved  that  each  tissue  had  a  peculiar  mode  of 
disease,  as  well  as  a  peculiar  character  of  vitality,  and 
that  even  in  the  intestines  the  morbid  state  of  a  mem- 
brane might  be  attended  with  a  healthy  state  of  the 
neighbouring  parts.    Of  this, indeed,  some  authors  had 
t-^wf-^t ox       already  given  us  a  suspicion.    Walter  had  exactly 
^TXtn'MJ  '^■^tlescribed  the  nature  of  peritonitis,  but  they  had  all  of 
them  observed  particular  facts,  and  not  attached  their 
ideas  to  any  general  point  of  view  ;  besides  which, 
their  discoveries  were  forgotten*'  Bichat  more  ac- 
custorrfed  to  observe  than  to  read,  was  absolutely  igno- 

H*1*  *  **i  "Mr  ******  *Htl»uW»**j  vfv*w  cuiL*  <l*  ir?  *^  Lj  **.du*tL 


irant  of  them,  and  on  this  occasion,  as  on  many  otner*^^U^^J^l 
he  enjoyed  all  the  honours  of  an  inventor,  though ^^(u^,  L««*B 
before  hirn  the  truths  which  he  advanced,  were  not  •ALi*  I 

altogether  unknown.T  ^tUU&.c&J 

It  was  on  the  materia  medica  that  he  was  em  ployed  ^^^ju 
during  the  latter  moments  of  his  life.    For  a  longoU,  i^u^u  *Au> 
lime  aware  of  the  uncertainty,  and  confusion  of  this Y"1^"^^  I 
science,  he  had  been  of  opinion,  that  if  culti vated^^^^o  ^^j^ '1 
with  method  and  fixed  principles,  it  might  attain  tolwtu,L*cuAv^frl| 
perfection  as  well  as  the  other  branches  of  medicine.^*"  *u*k  ^j*y<  I 

fr.it  1V{  Ct-ww  ttu^W  I! 

In  his  general  Anatomy  he  had  already  given  his  first  l^jf  cL^Jl  tt3~  1 
ideas  on  the  subject ;  he  undertook  to  explain  them,  a»*£"H*  i)um»u)~ 
and  having  proved  the  necessity  of  classing  medicines  ^J^^^^J 
from  the  influence  which  they  exercise  over  the  vital-i*^  +e^,t^ttraS>l 
properties,  he  set  about  to  examine  their  sympathetic,^^  ^t^u^lw  I 
and  direct  actions  upon  the  different  organic  systems.  J^U  \m^*uMou,  I 
Such  a  task  required  the  most  numerous  observations  '"gl^^^J^^^- 
he  collected  them  at  the  Hotel  Dieu,  of  which  he  had  t^j!^, 


just  been  named  a  physician.     More  than   forty  h^^p^^ 
pupils  aided  him  in  these  labours,  which  however  lle^^£^ 
himself  directed,  and  each  day  gave  a  regular  account  vi«*t  L*»d*  fO  | 
in  his  public  lecture  of  the  progress  which  he  was^V^£j^J 
making.   The  mortal  disease  which  about  this  time  ^^^^■u^^,vJ 
attacked  him,  prevented  the  continuation  of  his  en- 
deaVours,  and  deprived  us  of  those  hopes  which  he  "*t**A*5*  ' ^"c' 
had  in  part  already  realized.  *         ***  lve**<*  s 

It  was  very  easy  to  foresee ^that  a  man  so  indefati-  Lj***.  Ixl dU+&^ 
gable,  so  little  careful  of  himself,  would  not  live  long. 
This  indeed  was  every  day  intimated  to  him;  and  those 
frequent  affections  of  the  stomach  to  which  he  was 
subject  were  a  good  warning  that  his  strength  was 
not  inexhaustible.  All  was  useless.  During  the  greatest 
heats  of  the  summer,  he  continued  his  daily  examina- 
tions of  those  pieces  of  pathological  anatomy,  which 
he  had  submitted  to  maceration  for  his  dissections, 
and  exposed  himself  with  an  inexcusable  temerity  to 


18 

their  putrid  emanations.    One  day  when  he  had  par- 
ticularly feft  their  influence,  an  accident  completed 
the  determination  of  a  disease,  which  so  many  causes 
had  conspired  to  prepare.    He  fell  on  the  stair-case 
of  the  hotel  Dieu,  and  a  slight  concussion  of  the  brain* 
which  was  the  consequence  of  his  fall,  for  several 
moments  rendered  him  insensible.  Having  been  taken 
home  with  difficulty,  he  passed  the  night  tolerably 
well,  but  the   next  day   was   seized   with  violent 
head  ache;  he  arose  however  and  began  his  usual  round, 
but  from  extreme  fatigue  fainted,  and  was  again  carried 
to  his  bed;  he  was  somewhat  relieved  by  the  applica- 
tion of  leeches,  but  soon  afterwards  his  usual  gastric 
n»twu  v*A  symptoms  declared  themselves  with  intensity  ;^a  con- 
C^cmCvU.  0  tinual  tendency  to  coma  was  the  sad  prelude  of  typhous 
**V**\<k'"*  *"*t«.syinptoms,  and  to  these  he  fell  a  victim  on  the  3rd 
c^^&day  of  Thermidor,  in  the  10th  year  of  the  republic. 
^^^'^^i^He  was  assiduously  attended  by  Messieurs  Corvisart 
p^vV*-^  °\  and  Lepreux;  the  latter  of  whom  pronounced  a  dis- 

<*lu±^;  course  at  his  intennent- 

Cm«  tU     iavwx^   rew  of  tlie  literati  have  been   so-  generally  la- 
'{Wdicl^,       mented  as  Bichat  ;  more  than  five  hundred  students 
■:/w»t  Wf[»aj  ioll°we^  feis  funeral. 

t<**+  c5jL    The  first  Consul  informed  of  the  public  regret,  and 
Ul«  twjU*«&vhat  was  its  occasion,  immediately  ordered,  that  a 
v^wA^Vvn^^^O"""1^161'601"1  at  the  Hotel  Dieu,  should  transmit 
»t4u**  vv3dVK4,?to  posterity  in  the  names  of  Desault  and  Bichat,  the 
efy*v^L.t  cVociLj.-  memory  of  two  great  men,  remarkable  alike  by  their 
U^tU  extra0rdinary  talents  and   the  prematurity  of  their 
deaths. 

hwW*M)u~^<W  7|ie  most  amiable  qualities  of  mind  augmented  in 
Hi','UX  ^Bichat,  the  splendour  of  his  abilities.  Never  were 
;  ,lrA  tl-A  ftl.cU.JU  seen  more  openness  and  candour,  more  readiness  to 
Ir^fr  A  sacrifice  opinion  to  reason.  Incapable  of  anger  or 
A^Jua  JOuJ^.  impatience,  in  his  busy  and  in  his  leisure  moments  tie 
£^J0^7^wus  alike  accessible;  his  generosity  too,  was  the  sure 
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lesource  of  those  who  at  a  distance  from,  their  rela- 
tives, were  at  any  time  involved  in  difficulties,  or  who 
from  poverty  were  unable  to  procure  instruction-1- 
acute  in  distinguishing  ability,  he  was  the  first  to 
encourage  it  in  every  possible  way.  The  envy  of 
some  few  of  his  fellow  practitioners  continually  fol- 
lowed him;  he  contented  himself  with  the  contempt 
of  attacks  so  fruitless ;  repulsed  them  never,  and  was 
always  ready  to  be  at  peace  with  his  detractors. 

Nor  could  any  one  be  more  disposed  to  confidence 
than  Bichat,  wherever  he  perceived  sincere  attach- 
ment. Thus,  the  jealous  excepted,  his  friends  were 
made  up  of  all  who  knew  him.  His  amiable  manners 
could  hardly  be  resisted  ;  in  the  course  of  a  little 
conversation  his  character  being  easily  discernible. — 
To  reserve  of  expression,  and  affected  politeness,  he 
was  equally  a  stranger.  His  natural  openness  was  not 
however  inconsiderate,  as  might  at  first  have  been  sup- 
posed ;  he  well  knew  how  to  limit  it  when  he  had. 
sufficiently  recognized  demerit.  The  plenitude  of  his 
affections  was  enjoyed  by  his  family  only,  and  thus  it 
is  to  them  alone  that  it  can  belong  to  lament  him,  as 
he  ought  to  be  lamented. 


PART 
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PART  the  FIRST. 


CHAPTER  the  FIRST. 

=  1 

JL  HE  definition  of  life  is  usually  sought  *       r  G< 

for  in  abstract  considerations  ;  it  will  be  found,  if  I  it   V*/  "s 

/"it  ^ 

mistake  not,  in  the  following  general  expression: —  "$    ^  ^ 

•Life  consists  in  the  sum  of  the  functions,  by  which  *J  \  ^ 
~$  death  is  resis 

In  living  bodies,  such  in  fact  is  the  mode  of  ex-  ,  i  •>  5 

istence;  that  whaetver  surrounds  them,  tends  to  their  -  C%  \£  * 

destruction.     They   are  influenced   incessantly  by  C  ^  \? 

inorganic  bodies ;  they  exercise  themselves,  the  one  ^  ^  ^ 

upon  the  other,  as  constant  an  action:  under  such  V  . 

imstances  they  could  not  long  subsist,  were  they  -JS  <nT  3  } 


circumstances  they  could  not  long  subsist,  were  they  J*  ^J*'*  } 

not  possessed  in  themselves  of  a  permanent  principle  o  "^^L  < 

-of  reaction.    This  principle  is  that  of  life ;  unknown  $w  a 

in  its  nature,  it  can  be  only  appreciated  by  its  pheno-  ^ ~*  |.  ■ 

mena:  an  habitual  alternation  of  action  and  reaction  ,  \  ^li  x. 

-between  exterior  bodies,  and  the  living  body,  an  alter-  ^  (J  J 

•nation,  of  which  the  proportions  vary  according  to  ^  i  jj 

the  age  of  the  latter,  is  the  most  general  of  these  ^  |  $  3 

phenomena.  |  ^  ^ 

There  is  a'superabundance  of  life  in  the  child  :    In  <oc^  ^ 

.lie  child,  the  reaction  of  the  system  is  superior  to  '  H  c-*vf 

the  action,  which  is  made  upon  it  from  without.    In  S>  r\ 

the  adult,  action  and  reaction  are  on  a  balance  ;  the  vi  ^  ^ 

turgescence  of  life  is  gone.    In  the  old  man,  the  re-  3  J^- 
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action  of  the  inward  principle  is  lessened,  the  action 
from  without  remaining  unaltered  ;  it  is  then  that  life 
languishes,  and  insensibly  advances  towards  its  na- 
tural term,  which  ensues  when  all  proportion  ceases. 
s    The  measure,  then,  of  life  in  general,  is  the  dif- 
ference which  exists  between   the  effort  of  exterior 
power,  and  that  of  interior  resistance.    The  excess  of 
the  former  is  an  indication  of  its  weakness;  the  pre- 
dominance of  the  latter  an  index  of  its  force. 


§  I. —  Division  of  Life  into  Animal  and  Organic  life. 

Such  is  life  considered  in  the  aggregate;'  examined 
L*j  u4-u4*  more  in  detail  it  offers  us  two  remarkable  modifications, 

Utu  U  u£4*2"tbe  one  coramon  J0  tne  vegetable  and  the  animal ; 
^It-tuTltaW  ^tbe  other  belonging  exclusively  to  the  latter.  In 
^*->i«-  urt***"%k|*com paring  two  individuals  from  each  of  the  living 
ij^M  •n^utUvw  kingdoms,  the  one  will  be  seen  existing  only  within 

ti  *«   '      'itself,  havinc  with  what  surrounds  it  the  relations  only 
tw  CuUUte     .  '  ,    ,        ,        .,  .      ,  •  i  •  i 

4  nutrition,  attached  to  the  soil,  in  which  its  seed 

wttvu {j^»X  Ui;lias  been  implanted,  born  there,  growing  there,  and 
•WtfttwH.        perishing  there!6  The  other  will  be  observed  com- 
:  ^J*t^»  bining  with  this  interior  life,  which  in  the  highest 

clII^II^C  c'e§ree  *l  enj°y"s;>  an  exterior  life  by  which  it  acquires 
»u-u33&uit?l47 ^  yeYy  numerous  series  of  relations  with  all  surround- 
'■$y&     >ri\4«»/no  bodies,  a  life,  which  couples  it  to  the  existence 
U*  *W4  of  every  other  being,  by  which  it  is  approximated, 
j^ct.  'v*or  removed  from  the  objects  of  its  desires  or  its  fears, 
<Uui  vTtftttUctv  a     seems  in  appropriating  every  thing  in  nature  to 
=i<*vw^k tUfcJk  itself,  to  consider  every  thing  with  regard  to  its  indi- 
iU'^t^tut*^  vicinal  existence  only. 

^ZSu^TL   Thus  h  mi3ht  be  Slxu]>  tllat  the  veSc,able  is  onl3'  the 
I  kU/*tuw  JUtbtf"  sketch,  or  rather  the  ground-work  of  the  animal; 
ft**  V        »Uhat  iu-  ti1{;  foru);Uion  0f  the  latter,  it  has  only  been 


1  requisite  to  clothe  the  former  with  an  apparatus  of 

*i*ulU  ^  HU^^  ^AtriL  cuiw  ^  cxlerna! 


external  organs,  by  which  it  might  be  connected  with^***4*^^/ 

external  objects.  ^^JtSJ-pL 
From  hence  it  follows,  that  the  functions  of  the  ^-^i^j^^^j 
nimal  are  of  two  very  different  classest  By  the  one^^tt*^ci^& 
(which  is  composed  of  an  habitual  succession  of  assi-w^X  o^&Li 

milati'-.™  onrl  ovmvatirm^  it  livpc  within  itsplf  trnn«fnrmQ*^1"  ^*****- 


into  its 


on  and  excretion)  it  lives  within  itself,  transforms  t"  ,Sx^ 
;s  proper  substance  the  particles  ot  other  bodies, Ut(J^Jl-{C^T 


and  afterwards  rejects  them  when  they  are  become  -^^'Jd]^^ 
heterogeneous  to  its  nature.  By  the  other,  it  lives  ex-*"*  okfyni 
ternally,  is  the  inhabitant  of  the  world,  and  not  as  the  j^T^'^fl 
vegetable  of  a  spot  only  ;  it  feels,  it  perceives,  it  reflects  LkmJS^ 
on  its  sensations,  it  moves  according  to  their  influertce/«|W  <**U*L.u|wi* 
and  frequently  is  enabled  to  communicate  by  its  voice ^  TfT^**** 
its  desires,  and  its  fears,  its  pleasures,  and  its  pains.     ^  J^^^^  4 

The  aggregate  of  the  functions  of  the  first  order, 
I  shall  name  the  organic  life,  because  all  organized 
beings,1' whether  animal  or  vegetable,  enjoy  it  more  or^* 
less,  because  organic  texture  is  the  sole  condition  ne-jf,^  ^tUTUSoJ 


cessary  to  its  existence.    The  sum  of  the  functions  of-.Ujj^j'V^  <H*V" 
the  second  class,  because  it  is  exclusively  the  property"4**4' 
of  the  animal,  I  shall  denominate  the  animal  life.        i-uja&J*  oftL^n^* 
The  series  of  the  phenomena  of  these  two  lives,  re'^^jT^^^^^ 
late  to  the  individual.    Generation,  as  a  function,  re-^^^t  y^C^JU 
gards  the  species,  and  thus  has  no  place  among  them, 
Its  connections  with  the  greater  number  of  the  other  '^H/H*4 


functions  are  but  very  indirect;  it  commences  a  long'^^^-fctL  ■ 
time  after  them,  it  is  extinct  a  long  time  before  them.'JWi  ;Vtk  lud 
In  the  greater  number  of  animals  the  periods  of  jtsl***^-* 

•     •  fevA4U{  MMU4  \U*** 

activity  are  separated  by  long  intervals  of  time,  andn^^^^j* 
during  these,  it  is  absolutely  null.    Even  in  man,  withiftiii^-tL^vou* 
whom  the  remissions  of  its  impulses,  are  much  less^*^^**^^^ 
durabJe,  it  has  not  a  much  more  extensive  connexion  U*oU»M,*r^ 
with  the- rest  of  the  system.    Castration  is  almost  al-  *J*m-£h<| 
ways  marked  by  a  general  encrease  of  the  nutritive 
process;  the  eunuch,  enjoying  indeed  a  less  degree 

of 


il  0t  VltuI  ene,'gy»  but  the  phenomena  of  his  life  bein- 

cLtut  col*^  displayed  with  a  greater  exuberance?  We  shall  here, 
^Mw-wUMJuAi^then,  lay  aside  the  consideration  of  the  laws  which 
.itU  w*  cJhbjijgive  us  existence,  and  occupy  ourselves  alone  on  those 
^Mt-ifytik  maintain  us  in  existence.    Of  the  former  we 

LZlikiiJ^hLf^tt  speak  hereafter. 

fit 

V     Q  t 

§  Hi — Subdivision  of  each  of  the  two  lives' into  two 
-ItU  *u(.i>t/i£  ri&efc*  of  functions. 

J^wv.  The  animal  and  the  organic  life,  are  each  of  them 

composed  of  two  orders  of  functions,  which  succeed 
each  other,  and  are  concatenated  in  an  inverse  di- 
rection. 

In  the  animal  life,  the  first  order  is  established  from 
the  exterior  of  the  body,  towards  the  brain  ;  the  second 
4'rom  the  brain  towards  the  organs  of  locomotion  and 
the  voice.  The  impression  of  objects  successively  af- 
fects the  senses,  the  nerves,  and  the  brain.  The  first 
receive,  the  second  transmit,  the  third  perceives  the 
impression.  The  impression,  in  such  way,  received, 
transmitted,  and  perceived,  constitutes  sensation. 

The  animal,  in  the  first  order  of  these  fuuctions,  is 
almost  passive  ;  in  the  second,  he  becomes  active. — 
This  second  order  is  the  result  of  the  successive  ac- 
tions of  the  brain  (where  volition  has  been  produced 
in  consequence  of  the  previous  sensation)  of  the 
nerves,  which  transmit  such  volition,  and  of  the  loco- 
motive organs  and  voice,  which  are  the  agents  of  vo- 
lition. External  bodies  act  upon  the  animal  by  means 
of  the  first  order  of  these  functions,  the  animal  reacts 
upon  them  by  means  of  the  second. 

Jn  general  there  exists  between  the  two  orders  a  ri- 
gorous proportion  :  where  the  one  is  very  marked,  the 
$uhei  is  put  forth  with  energy.     In  the  series  of  living 

beings' 
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beincs,  the  animal,  which  feels  the  most,  moves  also 
the  must.  The  age  of  lively  perception,  is  that  also  of 
vivacity  of  motion  ;  in  sleep,  where  the  first  order  is 
suspended,  the  second  ceases,  or  is  exercised  only  with 
irregularity.  The  blind  man,  who  is  hut  half  alive  to 
what  surrounds  him,  moves  also  with  a  tardiness  which 
would  very  soon  be  lost,  were  his  exterior  communica- 
tions to  be  enlarged. 

A  double  movement  is  also  exercised  in  the  organic 
life  ;  the  one  composes,  the  other  decomposes  the  ani-.'       c-  * 
mal.    Such  is  the  mode  of  existence  in  the  living  body,  ^ 
that  what  it  was  atone  time  it  ceases  to  be  at  another.  .  . 

Its  organization  remains  unaltered,  but  its  elements 
vary  every  moment.  The  molecules  of  its  nutrition 
by  turns  absorbed  and  rejected,  from  the  animal  pass  < 
to  the  plant,  from  the  plant  to  inorganic  matter,  re- 
turn to  the  animal,  and  so  proceed  in  an  endless  revo- 
lution. 

To  such  revolution  the  organic  life  is  well  adapted. 
One  order  of  its  functions  assimilates  to  the  animal  ,  ... 
the  substances,  which  are  destined  to  nourish  him  ; 
another  order  deprives  him  of  these  substances,  when, 
after  having  for  some  time  made  a  part  of  it,  they  are 
become  heterogeneous  to  his  organization. 

The  first,  which  is  that  of  assimilation,  results  from 
the  functions  of  digestion,^ circulation,  respiration,  and 
nutrition.  Every  particle,  which  is  foreign  to  the  body 
before  it  becomes  an  element  of  it,  is  subject  to  the  in- 
fluence of  these  four  functions. 

When  it  has  afterwards  concurred  for  some  time  to  ' 
the  formation  of  the  organs,  the  absorbents  seize  on 
it,  and  •'throw  it  out  into  the  circulatory  torrent,  where 
it  is  carried  on  anew,  and  from  whence  it  issues  by  the 
pulmonary  or  cutaneous  exhalations,  or  by  the  different 
secretions  by  which  the  fluids  are  ejected  from  the 
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ViJr  ^sf^±    The  second  order,  then,  of  the  functions  of  the 
X^uitE^.^fc   organic  life,  or  thatof  decomposition,  is  formed  of  those 
i  .u-cWiMil^v.^p  of  absorption,  circulation, exhalation,  and  secretion.^ 
I  JuT^toJ«.-tCu.      T  he  sanguiferous  system,  in  consequence,  is  a  middle 
i  J^atStiui bvo.tti't  s yStem  the  center  of  the  organic  life,  as  the  brain  is 
;i  vfTWAlfm  c^o^^  the  center  of  the  animal  life.    In  this  system  the  par- 
I       .^J^/T^ticles,  which  are  about  to  be  assimilated,  are  circulated 
j'  ^u*uJC<«A,  vn*tutUx»and  intermixed  with  those,  which  having  been  already 
13u2tiu^  assimilatecl>  aie  destined  to  be  rejected  ;  so  that  the 
e^a^.u-U^tl^itblood  itself  is  a  fluid  composed  of  two  parts  ;  the  one, 
L(hu£0^~.    tne  pabulum  of  all  the  parts  of  the  body,  and  derived 
=uL^-<M«A*«i«+,^'°|n  the  aliment;  the  other,  excreraentitious,  com- 
p0secl  of  the  wrecks  and  residue  of  the  organs,  and  the 
^tlnLm&i  ^'source  or*  tne  exterior  secretions  and  exhalations  — 
d^wv^Htl^^i  Nevertheless  t^hese  latter  functions  serve  also,  at  times, 
{fc-  (^UC«»t-  '^*Ahe  purpose  of  transmitting  without  the  body,  the  pro- 
KM4t/^t  Relucts  of  digestion,  although  such  products  may  not 
iZZxi**  t+^S  nave  concurred  to  the  nourishment  of  the  parts.  This 
c~^*m.<a  t*"tk*  circumstance  may  be  observed  when  urine  and  sweat 
^r*|vt*Xl^.  aie  seereted  after  copious  drinking.    The  skin  and  the 
UL.  ^AU^'-^kidnevs  being  at  such  times  the  excreting  organs,  not 
■fftUt^u^"*    of  the  matter  of  the  nutritive,  but  of  that  of  the  di- 
^vJijj*  Htiw*  festive  process  ;  the  same  also  may  be  said  of  the 
-f^tfv*  tUf  °\  milk  of  animals,  for  this  is  a  fluid  which  certainly  has 
^^Ikt^L  1,ever  bcen  ttW"ktedt£* 

|\^,ffCt  JuJ*i~*£'  There  does  not  exist  between  I  he  two  orders  of  the 
-Lw  «**Uj£"f[)  net  ions  of  the  organic  life  the  same  relation,  which 
H'^'bf^"*"  takes  place  between  those  of  the  animal  life.  The 
iLOveu,?^^  weakness  of  the  first  by  no  means  renders  absolutely 
ctU.*^  necessary  a  decrease  of  action  in  the  second.  Hence 

tUvv  |u**<"i ,,roceed  marasmus  and  leanness, states,  in  which  the  as- 
■til  to  Ku^^v.  ,  s!milating  process  ceases  in  part,  the  process*  ot  ex- 

l4l14"*  ^oeiion  remaining  unaltered. 
^  |K  Let  us  leave,  then,  to  other  sciences,  all  artitaCUU 

'  wdtcv.ew^Y  method,  but  follow  the  concatenation  of  the  pheno- 
'  "^j*"1*  tf^J*  "t^**  men- 
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niena  of  life,  for  connecting  the  ideas  which  we  form 
of  them,  and  we  shall  perceive,  that  the  greater  part  of 
the  present  physiological  divisions,  afford  us  but  un- 
certain bases  for  the  support,  of  any  thing  like  a  solid 
edifice  of  science. 

These  divisions  I  shall  not  recapitulate  ;  the  best 
method  of  demonstrating  their  inutility  will  be,  if  I 
mistake  not,  to  prove  the  solidity  of  the  division, 
which  I  have  adopted.  We  shall  now  examine  the 
great  differences,  which  separate  the  animal  existing 
without,  from  the  animal  existing  within,  and  wearing 
itself  away  in  a  continual  viscissilude  of  assimilation 
and  excretion. 


CHAPTER  the  SECOND, 


General  Differences  of  the  Two  Lives  with 
regard  to  the  outward  form  of  their 
respective  organs. 

TH  E  organs  of  the  animal  life  are  symmetrical,  those  L  hUL~L*% 
of  the  organic  life  irregular  in  their  conformation  ;  ia»^J,d'»Uu. 
this  circumstance  consists  the  most  essential  of  their  {Li^^W 
differences. 'Such  character,  however,  to  some  animals,*'"**1  4iv**W** 
and  among  the  fish  to  the  sole  and  turbot  especially,  a^>u*'  ***""4_ 
is  not  applicable;  but  in  man  it  is  exactly  traced,  ^JrfLv-Ll 
as  well  as  in  all  the  genera  which  are  nearest  to  hinrtf^Xu 
in  perfection.  In  them  alone  am  I  about  to  ex-^«U^^Hii 
amine  it.  -J-eim**.  JU- tk*. 
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§  I.— -Symmetry  of  the  external forms  of  the  animal  life. 

Two  globes  in  every  respect  the  same,  receive  the 
impressions  of  light.  Sounds  and  odours,  have  also 
their  double  analogous  organ.  A  single  membrane  is 
affected  to  savours,  but  the  median  line  is  manifest 
upon  it,  and  the  two  segments,  which  are  indicated  by 
it,  are  exactly  similar.  This  line  indeed  is  not  every 
where  to  be  seen  in  the  skin,  but  it  is  every  where 
implied.  Nature, -as  it  were,  has  forgotten  to  describe 
it,  but  from  space  to  space  she  has  laid  down  a  num- 
ber of  points,  which  mark  its  passage.  The  cleft  at 
the  extremity  of  the  nose,  of  the  chin,  and  the  middle 
of  the  lips,  the  umbilicus,  the  seam  of  the  perineum, 
the  projection  of  the  spinous  apophyses  of  the  back, 
and  the  hollow  at  the  posterior  part  of  the  neck  are 
the  principal  points  at  which  it  is  shewn. 

The  Nerves,  which  transmit  the  impressions  re- 
ceived by  the  senses,  are  evidently  assembled  in 
symmetrical  pairs. 

The  brain,  the  organ  (on  which  the  impressions  of 
objects  are  received)  is  remarkable  also  for  the  regu- 
larity of  its  form,  fts  double  parts  are  exactly  alike, 
,«nd  even  those  which  are  single,  are  all  of  them  symr 
metrically  divided  by  the  median  line. 

The  Nerves  again,  which  transmit  to  the  agents  of 
loco-motion  and  of  the  voice,  the  volitions  of  the 
*    brain,  the  locomotive  organs  also,  which  are  formed 
in  a  great  degree  of  the  muscular  system,  of  the  bony 
,  system,  and  its  dependencies,  these  together  with  the 
■f  jf     Jarynx  and  its  accessaries,  composing  the  double  agents 
of  volition,  have  all  of  them  a  regularity,  a  symmetry, 
which  are  invariable. 

Such  even  is  the  truth  of  the  character  which  I  arn 
jiow  describing,  that  the  muscles  and  the  nerves  im- 
mediately 
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mediately  cease  to  be  regular,  as  soon  as  they  cease 
to  appertain  to  the  animal  life.  The  heait,  and  the 
muscular  fibres  of  the  intestines  are  proofs  of  this 
assertion  in  the  muscles;  in  the  nerves,  the  great 
sympathetic,  is  an  evidence  of  its  truth. 

We  may  conclude  then  from  simple  inspection, 
that  Symmetry  is  the  essential  character  of  the  organs 
of  the  animal  life  of  man. 

§  II. —  Trregidarity  of  {he  exterior  forms  of  fire 
argank  life. 

If  at  present  we  pass  to  the  viscera  of  the  organic 
life,  we  shall  perceive  a  character  directly  the  con- 
trary of  the  former.  The  stomach,  the  intestines, 
the  spleen,  the  liver,  &c.  are  all  of  them  irregularly 
disposed. 

In  the  system  of  the  circulation,  the  heart  and  the 
large  vessels,  such  as  the  upper  divisions  of  the  aorta, 
the  vena  azygos,  the  vena  port©,  and  the  arteria  in- 
nominata  have  no  one  trace  of  symmetry.  In  the 
vessels  of  the  extremities  continual  varieties  are  ako 
observed,  and  when  they  occur,  it  is  particularly  re- 
markable that  their  existence  on  one  side  in  no  way 
affects  the  other  side  of  the  body. 

The  apparatus  of  respiration  appears  indeed  at  first 
to  be  exactly  regular ;  nevertheless,  the  bronchi  are 
dissimilar  in  length,  diameter,  and  direction ;  three 
lobes  compose  one  of  the  lungs,  two  the  other:  be- 
tween these  organs  also,  there  is  a  manifest  difference 
of  volume;  the  two  divisions  of  the  pulmonary  artery 
resemble  each  other  neither  in  their  course,  nor  in 
their  diameter ;  and  the  mediastinum  is  sensibly  di- 
rected to  the  left.  We  shall  thus  perceive  that  symme- 
try is  here  apparent  oolv,  a,r).d  that  the  common  law 
hjia  no  exception.  The 
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The  organs  of  exhalation  and  absorption,  the  serou* 
membranes,  the  thoracic  duct,  the  great  right  lym- 
phatic vessel,  and  the  secondary  absorbents  of  all  the 
parts  j  have  a  distribution   universally  unequal  and 


irregular. 


y.yMxu*-  U  tUc      In  the  glandular  system  also  we  see  the  crypts,  or 
oU^mvk*c  (Ui»fcu*- mucous  follicles  disseminated  in  a  disorderly  manner 
^ ^*^j^J^^ln  every  part;  the  pancreas,  the  liver,  the  salivary 
<Wu/v  ?  O^Ci  ar^S^an^s  themselves,  though  at  first  sight  more  symme- 
K^a^et--fcU~fcJ|tr'ca^  are  not  e^ctly  submitted  to  the  median  line; 
:-vu*j«  ,i»/W«ArcU|-  added  to  this,  the  kidneys  differ  from  each  other  in 
i-Ww*-  vw  ^-^"^heir  situation,  in  the  length  and  size  of  their  artery 
^^^^^^^  and  vein,  and  in  their  frequent  varieties  more  especially?^ 
»|l/7VitUif<iin^    From  considerations  so  numerous^we  are  led  to  a 
U  t»~  IwW^  result  exactly  the  reverse  of  the  preceding  one;  namely, 
ty-tt**loll4wMVM.  that  the  especial  attribute  of  the  organs  of  the  interior 
U*th^  iituAfe^life  is  irregularity  of  exterior  form. 

^I^^lkolZ^  ^       — C°me1uences  resulting  from  the  difference  of 
li  ew*v  t^$^uJ^  exterior  form  in  the  organs  of  the  two  lives. 

' &v**(vtU6, -fei/tw  It  follows  from  the  preceding  description,  that  the 
u^tv  it^uvHiut:;  animal  life  is  as  it  were  double  ;  that  its  phenomena 
•&+kt»*,  fun**,  performed  as  they  are  at  the  same  time  on  the  two 
I  [^j^y^^  sides  of  the  body,  compose  a  system  in  each  of  them 
y  VecJt"  * n  dependent  of  the  opposite  system;  that  there  is  a 
life  to  the  right,  a  life  to  the  left ;  that  the  one  may 
exist,  the  other  ceasing  to  do  so,  and  that  they  are 
doubtless  intended  reciprocally  to  supply  the  place  of 
each  other.  ^ 

The  latter  Circumstance  we  may  frequently  observe 
in  those  morbid  affections  so  common,  where  the  ani- 
mal sensibility  and  mobility  are  enfeebled,  or  annihi- 
lated on  one  side  of  the  body,  and  capable  of  no  af- 
fection whatever ;  where  the  man  on  one  side  is  little 

more 
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more  than  the  vegetable,  while  oii  the  other  he  pre- 
serves his  claim  to  the  animal  character.  Undoubtedly 
those  partial  palsies,  in  which  the  median  line,  is  the 
limit  where  the  faculties  of  sensation  and  motion  finish, 
and  the  {origin  from  whence  they  begin  can  never  be 
remarked  so  invariably  in  animals,  which,  like  the 
oyster,  have  an  irregular  exterior. 

On  the  contrary  the  organic  life  is  a  single  system,  in 
which  every  thing  is  connected  and  concatenated  ; 
where  the  functions  on  one  side  cannot  be  interrupted, 
and  those  on  the  other  subsist.  A  diseased  liver  in- 
fluences the  state  of  the  stomach  ;  if  the  colon  on 
one  side  cease  to  act,  that  upon  the  other  side  cannot 
continue  in  action^":  the  same  attack,  which  arrests 
the  circulation  in  the  right  side  of  the  heart,  will  anihi- 
late  it  also  in  the  left  side  of  the  heart.  Hence  it  fol- 
lows, the  internal  organs  on  one  side  being  supposed 
to  suspend  their  functions,  that  those  on  the  other 
must  remain  inactive,  and  death  ensue. 

This  assertion,  however,  is  a  general  one  ;  it  is  only 
applicable  to  the  sum  of  the  organic  life,  and  not  to 
its  isolated  phenomena.  Some  of  them  in  fact  are 
double,  and  their  place  may  be  supplied — the  kidneys 
and  lungs  are  of  this  description. 

I  shall  not  enquire  into  the  cause  of  this  remark- 
able difference,  which  in  man,  and  those  animals 
which  approach  him  the  nearest,  distinguishes  the 
organs  of  the  two  lives.  I  shall  only  observe,  that  it 
enters  essentially  into  the  nature  of  their  phenomena, 
and  that  the  perfection  of  the  animal  functions  is  so 
connected  with  the  general  symmetry  observed  in  their 
respective  organs,  that  every  thing  which  troubles  such 
symmetry,  will  more  or  less  impair  the  functions. 

It  is  from  thence,  no  doubt,  that  proceeds  this  other 
difference  of  the  two  lives,  namely,  that  nature  very 

7 iL         ^  ^  4W^(ov  ^Jfii.  Jju>u- 
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rarely  varies  the  usual  conformation  of  the  or- 
gans of  the  animal  life.  Grimaud  has  made  this  ob- 
servation, but  has  not  shewn  the  principle  on  which  it 
depends. 

It  is  a  met,  which  cannot  have  escaped  any  one  the 
least  accustomed  to  dissection,  that  the  spleen,  the 
liver,  the  stomach,  the  kidneys,  the  salivary  glands, 
and  others  of  the  internal  life,  are  frequently  various 
in  form,  size,  position,  and  direction.  Such  in  the 
vascular  system  are  these  vareities,  that  scarcely  will 
any  two  subjects  be  found  exactly  alike  under  the 
scalpel  of  the  anatomist :  the  organs  of  absorp- 
tion, the  lymphatic  glands  in  particular,  are  rarely 
the  same  either  in  number  or  volume,  neither  do  the 
mucoii9  glands  in  any  way  affect  a  fixed  and  analogous 
situation. 

And  not  only  is  each  particular  system  subject  to 
frequent  aberrations,  but  the  whole  of  the  organs  of 
the  internal  life  are  sometimes  found  in  the  inverse 
of  the  natural  order.  -  Of  this  I  have  lately  seen  an 
instance. 

Let  us  now  consider  the  organs  of  the  animal  life, 
the  senses,  the  brain,  the  voluntary  muscles,  and  the 
larynx  :  here  every  thing  is  exact,  precise,  and  rigour- 
ously  determined.  In  these  there  is  scarcely  ever  seen 
a  variety  of  conformation  ;  if  there  do  exist  any,  the 
functions  are  troubled,  disturbed,  or  destroyed:  they 
remain  unaltered  in  the  organic  life,  whatever  maybe 
the  disposition  of  the  parts. 

The  difference  with  respect  to  action,  in  the  organs 
of  the  two  lives,  depends,  undoubtedly,  upon  the  sym- 
metry of  the  one,  whose  functions  the  least  change 
of  conformation  would  have  disturbed,  and  on  the 
irregularity  of  the  other,  with  which  these  different 
changes  very  well  agree. 

The 
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The  functions  of  every  organ  of  the  animal  life  afft 
immediately  connected  with  the  resemblance  of  the 
organ  to  its  fellow  on  the  opposite  side  if  double,  or  if 
single  to  its  similarity  of  conformation  in  its  two 
halves  :  from  hence  the  influence  v6f  organic  changes 
upon  the  derangement  of  the  functions  may  be  well 
conceived* 

But  this  assertion  will  become  more  Sensible,  when 
I  shall  have  pointed  out  the  relations  which  exist  be- 
tween the  symmetry  and  the  irregularity  of  the  Organs, 
and  the  harmony  and  the  discordance  of  their 
functions. 


CHAPTER  the  THIRD* 


General  Difference  of  the  Two  Lives  wiTrt 

REGARD  TO  THE  MODE  OF  ACTION  OF 
THEIR  RESPECTIVE  ORGANS. 

HARMONY  is  to  the  functions  of  the  organs,  fthat 
symmetry  is  to  their  conformation  ;  it  supposes  a  per* 
feet  equality  of  force  and  action,  between  their  similar 
parts,  just  as  symmetry  indicates  an  exact  analogy  of 
external  form,  and  internal  structure  :  indeed  it  is  a 
necessary  consequence  of  symmetry,  for  two  parts 
essentially  alike  in  structure,  cannot  much  differ  iri 
their  manner  of  action.  Hence  we  should  be  naturally 
led  to  the  following  conclusion,  namely,  that  harmony 
is  the  character  of  the  animal,  discordance  that  of  the 
organic  functions.  But  on  these  points  we  must  be 
more  particular. 


"    §  I. — Of  harmony  of  action  in  the  animal  life. 

We  have  already  observed,  that  the  animal  life 
arises  from  the  successive  actions  of  the  senses,  the 
nerves,  the  brain,  the  locomotive  organs,  and  the 
■voice.  We  shall  now  consider  what  harmony  of  ac- 
tion is,  in  each  of  these  great  divisions. 

The  precision  of  our  sensations  appears  to  be  the 
more  complete  in  proportion. as  there  exists  a  resem- 
blance between  the  two  impressions,  of  which  they  are 
each  of  them  the  assemblage.    We  see  inaccurately 
when  one  of  the  eyes  is  better  formed,  and  stronger 
than  the  other  5  when  it  conveys  to  the  brain  a  clearer 
image  than  its  fellow  does.    It  is  to  avoid  this  confu- 
sion that  we  shut  one  eye,  while  the  action  of  the  other 
is  increased  by  the  application  of  a  lens,  for  at  such 
time  there  can  be  no  harmony  of  action  in  the  two  or- 
gans ;  accordingly,  we  make  use  of  one  of  them  only 
in  order  to  avoid  the  discordance  of  the  impression. — 
t~\  fauT  ^M         ^7hat  a  lens  applied  to  one  eye  only  produces  artifi- 
Wcru/»v tUvuT  J*jL  c'a^y>  ls  exemplified  in  a  natural  way  by  squinting.— 
cju^mWIv^    We  squint,  says  Buffon,  because  we  turn  the  weaker 
ix^.Vj44"?*^  eye  from  tjie  0bject  on  which  the  stronger  is  fixed  ; 

uiW«  Ao^*^K\isu>y  *or  in  s0  domg  we  avoid  the  contusion,  which  would 
tf^^C^^tyu^arise  from  the  perception  of  two  dissimilar  image-/ 
-4>a^>\\m*U^' "VYe  know  that  many  other  causes  may  contribute  to 
^IX^^cCt^m'    the  production  of  this  effect,  but  we  cannot  doubt  the 
^V^viflLuU  ,  0*    reality  of  the  reason  assigned.    We  know  also,  that  in 
2^^^\^<rt^  some  animals  each  eye  may  act  without  the  assistance 
g^^^L    ol  tlle  olhei''  juk1  'hat  two  different  objects  may  be 
\  t-\£~d£T-  transmitted  at  the  same  time  by  the  two  eyes  of  cer- 
-X+&^*v**\t**X  tain  other  animals  ;  but  this  circumstance,  when  the 
^  IT    >  ,     action  of  both  the  organs  is  united  upon  a  single  ob- 
UU-**^  ject,  should  by  no  means  prevent  a  similarity  in  the 
u  V^T/  two  impressions.^  A  single  sensation  is  the  conse- 
^^^lll^YtL  yuencp  of  the  combination^  hut  in  what  way  can 


such  sensation  be  formed  with  accuracy,  if  the  same^^^"1^1^1 
body  at  the  same  time  be  pictured  both  in  strong  and 8(>^^xi^^olS 
weak  colours  on  the  one  and  the  other  of  the  retin©  ?  |j*\t£#av-£-r,  ^ 
What  we  have  said  of  the  eye  may  be  equally  well.^r^^J^^**^^ 
applied  to  the  ear.    Ifj  of  the  two  sensations  which  ^p^n^^^^yj 
form  a  sound,  the  one  be  received  by  a  strong  and  well1"  *"cU***^£^l*"v^r 
formed  organ,  the  other  by  a  weak  one>  the  impres-'I^^V  ^Jlj^* 
*ions  will  be  unequal ;  the  brain  alsOj  because  it  ii^us€I*^t't^ 
differently  affected  by  each,  will  be  the  seat  of  an  im-  t^^^J^J^^ 
perfect  perception.*  Such  conformation  constitute*  \u*IL 
what  is  called  an  incorrect  or  false  earA  For  what"!*  /«^^^«*U./ 

J  Lav*.  IwXttv. 

reason  does  it  happen  that  one  man  is  unpleasantly  af- ^gou.  tcvM  ^^Jfe*- 
fected  by  a  dissonance,  while  another  does  not  even^iu^»M^»T<«*  «»< 
perceive  it  ?   The  reason  is  this>  that  in  the  one,  the'jrir^*^* 
two  perceptions  of  the  same  sound  are  identical  ;  irL^^^^.^^T 
the  other,  dissimilar.    For  the  same  reason  a  man  with^^^^*-^,^ 
a  correct  ear  will  combine  his  dancing  with  the  ca*  y^^^  ^  ^.in.- 
dence  of  the  measure  given  him  ;  another  without  this  ~*^^*^^TTi 
similarity  or  organ  will  be  as  constantly  at  variance  in ^  jCtww_  ^^tu***-  I 
nis  motions  with  the  orchestra.  j**""  V*^1^^ 

Buffon  has  confined  his  observations  on  harmony  °^J^^j^.T^<r^- 
action,  to  the  organs  of  vision  and  hearing  ;  we  shallop  <aiJul^. 
push  our  examination  of  it  farther.  tlty****** 

In  the  sense  of  smelling,  as  well  as  in  the  othet-uai*Ai^  U  iu 
senses,  we  must  admit  of  two  impressions  ;  the  one  ^**c^*^*ya/>l.'*x 
primitive,  and  belonging  to  the  organ,  the  other  con-  t^^^t-  fou*«l«-c<L 
secutive,  and  affecting  the  sensorium  :  now  the  latter tv*L*  jf"-'-*.1* 
may  vary,  the  former  remaining  unaltered*  ^ianyjt^-VL^»'"M 
odours  are  disagreeable  to  some,  but  pleasant  to  -c»£*jl4y  dZ,ti^«i 
others  ;  and  this,  not  because  there  is  any  difference  Hrj^*  Jt<*J**- 
in  the  affection  of  the  pituitary  njemjjrane^  but  be*  u^^^^"~  J? 
cause  in  different  individuals,  the  mind  may  attach  .. ^tll&T 

very  different  sentiment  to  the  same  impression.-^-  |V(rv^v  tuW 
Hence  a  variety  of  results  does  not  in  this  case  sup* A* 
^ose  ^difference  of  principled  ^^T**;  T  7* 
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Cut  sometimes  the  impression  which  is  made  upon 
the  pituitary  membrane  does  really  differ  from  that 
which  it  ought  to  be,  for  producing  perfect  sensation. 
Two  dogs  pursue  the  same  game  ;  the  one  never  loses 
scent,  but  makes  the  same  turnings  and  windings  with 
the  animal  before  him  ;  the  other  follows  his  game 
also,  but  often  stops  and  hesitates,  endeavors  to  recover 
the  scent,  proceeds  and  stops  again.  The  first  of  these 
receives  a  lively  impression  of  the  scented  emanation  ; 
the  organs  of  the  second  are  only  confusedly  affected. 
JNovv  it  may  be  asked  whether  this  confusion  does 
not  arise  from  the  unequal  action  of  the  two  nostrils, 
from  the  superior  organization  of  the  one,  and  from 
the  imperfection  of  the  other  ?— the  following  obser- 
vations appear  to  decide  the  question. 

In  the  coryza,  which  affects  but  one  of  the  nos-* 
tr i Is,  if  the  two  be  suffered  to  remain  open,  the  sense 
of  smelling  is  confused  j  but  let  the  diseased  nostril 
be  shut,  and  the  smell  shall  immediately  become  dis- 
tinct. A  potypus  in  one  of  the  nostrils  debilitates  the 
action  of  the  pituitary  membrane  on  the  affected  side, 
the  other  remaining  in  its  healthy  state  :  hence,  as  in 
the  preceding  case,  ensues  a  want  of  harmony  in  the 
two  organs,  and  the  same  confusion  in  the  perception 
of  odours.  The  greater  number  of  the  affections  of 
a  single  nostril  have  similar  effects,  which  may  be 
all  of  them  corrected  bv  the  same  means.  And 
■wherefore  f  because  in  rendering  one  of  the  pituitary 
membranes  inactive,  we  put  a  stop  to  the  discordance 
w  hich  is  occasioned  by  the  deficiency  of  action  in  the 
other.  From  the  above  facts  (since  any  accidental 
cause,  which  destroys  the  harmony  of  action  in  these 
organs,  is  capable  of  rendering  the  perception  of 
odours  inexact)  we  may  conclude,  that  when  the  per- 
ception is  naturally  inaccurate,  there  is  a  natural  dis- 
similarity 
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similarity  in  the  formation  of  the  organs,  and  there-' 
fore  a  difference  of  power  in  them. 

The  same  reasoning  may  he  applied  to  tlje  sense  of 
taste.  It  is  often  the  case  that  one  side  of  the  tongue 
is  affected  by  palsy  or  spasm,  the  median  line  dividing 
the  insensible  half  from  the  other,  which  continues  to 
preserve  its  sensibility.  But  such  affection  ma}7  take 
place  in  a  variety  of  degrees,  and  one  side  of  the 
tongue  retain  a  power  of  perceiving  savours  though  in 
a  less  perfection  than  the  other  side.  In  such  case  it 
Is  natural  to  suppose  that  the  taste  must  be  confused  ; 
because  a  clear  perception  cannot  be  the  consequence 
of  two  unequal  sensations. 

The  perfection  of  the  touch  as  well  as  that  of  the 
other  senses,  is  essentially  connected  with  uniformity 
of  action  in  the  two  symmetrical  halves  of  the  body, 
and  particularly  in  the  hands.  Let  us  suppose,  for 
instance,  a  man  born  blind,  to  have  one  hand  well  or- 
ganized, the  other  defective  in  the  power  of  moving 
the  thumb  and  fingers,  and  forming  only  a  stiff  and  im- 
movable surface;  such  person  would  find  it  a  very 
difficult  thing  to  acquire  a  just  notion  of  the  size  and 
figure  of  bodies,  because  the  same  sensation  would  not 
arise  from  the  successive  application  of  each  hand  to 
the  same  substance.  Let  both  of  his  hands,  for  ex- 
ample, be  supposed  fto  touch  a  small  sphere  ;  the  one 
by  the  extremities  of  the  fingers  will  embrace  it  in  all 
its  diameters,  and  convey  to  him  the  idea  of  round- 
ness; the  other,  which  will  be  in  contact  with  it  only  in 
a  few  points,  will  produce  a  very  different  sensation. 
Embarrassed  between  these  two  bases  of  his  judgment, 
he  will  scarcely  be  able  to  decide,  nay,  it  is  even  pos- 
sible that  he  may  form  a  double  judgement  from  the 
double  sensation  which  is  presented  him  :  his  ideas 
would  be  more  correct  were  he  to  use  only  the  perfect 

hand 
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Aw^&i* .  hand,  in  the  same  manner  as  the  person  who  squints, 
makes  use  of  the  perfect  eye  only^  Our  hands  ihen 
assist  each  other  reciprocally;  the  one  confirms  the 
notions  which  are  given  us  by  the  other;  hence  the 
necessary  uniformity  of  their  conformation. 

The  hands  are  not  the  only  instruments  of  the  sense 
of  touch.  The  axilla,  the  groin,  the  concavity  of  the 
foot  and  many  other  parts,  may  all  of  them  from  their 
application  to  bodies,  afford  us  so  many  ba-es  for  our 
judgments  with  regard  to  external  form.  Now,  if  one 
Jialf  of  the  body  were  differently  arranged  from  the 
other  half,  the  same  uncertainty  in  perception  would 
infallibly  be  the  result.  From  all  that  has  been  said, 
we  may  conclude,  that  in  the  external  organs  of  sense, 
a  harmony  of  action  in  the  two  symmetrical  parts,  or 
the  two  similar  halve*  of  the  organ,  is  a  condition 
essential  to  the  perfection  of  sensation. 

The  external  senses  are  the  natural  excitants  of  the 
brain.  The  functions  of  the  brain  succeed  to  theirs, 
and  this  organ  would  but  languish,  were  it  not  to  find 
in  them  the  principle  of  its  activity.  From  sensation 
follow  perception,  memory  and  imagination ;  from 
these  the  judgment.  Now  it  is  easy  to  prove,  that 
these  different  functions,  commonly  known  by  the 
name  of  the  internal  senses,  are  governed  in  then- 
actions  by  the  same  laws,  which  influence  the  external 
senses ;  and  that  like  them,  they  approach  the  nearer 
to  perfection  in  proportion  to  the  degree  of  harmony 
existing  in  the  symmetrical  parts,  in  which  they  have 
their  seat. 

Let  its  suppose  for  instance  one  hemisphere  of  the 
hrain  to  be  better  organised,  and  therefore  susceptible 
of  livelier  affections  than  its  fellow  ;  in  such  case  the 
perception  of  the  individual  would  be  confused,  for 
tho  brain  is  to  the  soul*  what  the  senses  are  to  the 


brain;  it  transmits  to  the  soul  the  impressions  con* 
veyed  to  it  by  the  senses,  as  the  senses  convey  to  the 
brain  the  impressions  made  upon  them  by  external 
objects.  J3ut,  if  the  defect  of  harmony  in  the  exter- 
nal senses  confuse  the  perception  of  the  brain,  why 
may  not  the  soul  perceive  but  confusedly,  when  the 
two  hemispheres  of  the  brain  are  unequal  in  power, 
and  incapable  of  blending  into  one  tlie  double  impres- 
sion, which  is  m^de  upon  them  ? 

The  memory  is  the  faculty  of  re-producing  former 
sensations,  the  imagination  that  of  creating  new  ones, 
now  in  the  act  of  remembering  or  imagining,  each  he- 
misphere of  the  brain  appears  to  re-produce.,  or  to 
create  a  sensation  of  its  own,    If  both  do  not  act  alike, 
the  perception  of  the  mind,  which  ought  to  be  the  re- 
sult of  the  two  sensations  united,  will  be  inexact  and 
irregular.    But,  it  is  evident,  that  there  will  be  a  dis- 
parity in  the  two  sensations,  if  there  be  a  disparity  in 
the  two  halves  of  the  brain,  in  which  they  have  arisen, 
and  since  the  general  foundations  of  the  judgment  are  5 
made  up  of  the  faculties  of  perception,  memory,  and  <j 
imagination,  if  these  be  confused,  the  judgment  itself  ^ 
must  be  confused  also,  vi^ 

We  have  now  supposed  an  inequality  of  action  in 
the  hemispheres  of  the  brain,  and  inferred,  that  trie 
functions  would  in  this  supposition  be  imperfect ;  but 
what  as  yet  is  only  supposition,  in  a  variety  of  in- 
stances can  be  proved  to  be  a  fact  ;  for  notjiing  is 
more  common  than  to  find  in  consequence  of  compres- 
sion on  either  hemisphere  by  blood,  pus,  or  exostosis, 
a  variety  of  alterations  in  the  intellectual  functions. 

Even  when  all  appearances  of  actual  compression 
have  vanished,  if  in  consequence  of  that  which  has 
been  experienced,  a  part  of  the  brain  remain  enfeebled,    N|     ^  \£n 
the  same  alterations  of  mental  power  will  be  found  to  V   sj  \ 
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+,  JtU  ^e  prolonged.    If  both  hemispheres  of  the  brain,  How* 

4^uE^  be  affected  equally,  the  judgment  though  weaker, 

^J^I^t&^u^iu  be  more  exact.  Perhaps  it  is  thus,  that  we  should 
iUM^.u^t.  ULx.  explain  those  observations  so  frequently  repeated,  of 
<Wk~&^  •  ^A*4*4  an  accidental  stroke  upon  one  side  of  the  head  having 
JtjLW^^itu  ij^'estored  the  intellectual  functions,  which  had  long  re- 
w  ^  »c«wt^»j^uilf1nained  dormant  in  consequence  of  a  blow  received 
ZT^r.uPon  'he  other  side.+ 

;l>«wlw«it.«vW,  I  now  conceive  myself  to  have  proved,  that  with  in- 
^^>^0M^.^^ equality  of  action  in  the  hemispheres,  there  must  be 
confusion  of  intellect.    I  have  also  pointed  out  some 
states  of  disease,  in  which  such  confusion  is  evidently 
the  effect  of  inequality  of  action  so  occasioned  ;  here 
we  see  the  effect  and  its  cause  ;  but  may  we  not  from 
analogy,  infer  a  similar  cause  where  we  see  a  like  effect? 
when  the  judgment  is  habitually  incorrect,  and  all  the 
ideas  wanting  in  precision,  may  we  not  be  induced  to 
believe,  that  there  does  exist  a  defect  of  harmony  in 
the  action  of  the  two  hemispheres  of  the  brain  ?  We 
gee  inaccurately  if  nature  have  not  given  to  both  eyes 
an  equal  power  ;  we  perceive  and  judge  inaccurately 
in  like  manner,  if  the  two  sides  of  the  brain  are  natu- 
lally  dissimilar.    The  most  correct  mind,  and  the 
soundest  judgment,  pre-suppose  in  the  hemispheres  a 
perfect  harmony  of  action  ;  and  what  a  multiplicity  of 
shades  do  we  not  behold  in  the  operations  of  the  un- 
derstanding ?  it  is  probable  that  they  all  of  them  cor- 
respond to  so  many  varieties  in  the  proportions  of 
power  in  the  hemispheres.    Could  we  squint  with  the 
brain  as  we  do  with  the  eyes — that  is  to  say,  could  we 
receive  impressions  on  one  hemisphere  only,  and  form 
from  thence  our  determinations,  we  might  then  com* 
ninnd  at  will,  a  precision  in  our  intellectual  operations  ; 
Ihut  such  a  power  does  not  exist. 

To 
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To  the  fqnctions  of  the  brain  succeed  those  of  lo- 
comotion and  the  voice.    The  first  of  these  would  ap- 
pear almost  to  form  an  exception  to  the  general  law. 
In  considering  the  two  vertical  halves  of  the  body,  we  ^ 
shall  perceive  that  the  one  is  constantly  more  powerful  ^^f^^m 
than  the  other  with  respect  to  the  strength  and  number  .  ^  ~' 

of  its  movements.   The  right  half  is  that,  which  ^om^^^j^ 
custom,  is  most  made  use  of.  -wt  ^,ZT^5%Z 

To  comprehend  the  reason  of  this  difference;  we  must^ 
make   a  difference  between  strength  and   agility ;  /tj**^  eJU»  f 
strength  depends  upon  the  perfection  of  the  nrganiza-  H^ult^^JT; 
tion,  on  the  energy  of  the  nutritive  process,  on  the  <•  *>  ^U*.  k«jt*«c*D 
plentitude  of  life  in  the  muscular  fibre  ;  agility,  on  q^^)1^ 
contrary,  is  the  result  of  habit  and  frequent  exerciseV%^1iuUu  Ip^' 
At  present  we  shall  observe,  that  this  disparity  ofW^&j.  ^CWa^ 
•  action  in  the  locomotive  organs,  does  not  consisting     1  * 
the  difference  of  their  actual  strength,  but  in  that  of  J^j^^ 
the  agility,  with  which  these  motions  are  executed. — (^Jj^ 
All  is  equal  in  ihe  size,  in  the  number  of  fibres,  and  iytuw"Wjk»«. 
nerves  both  of  the  one  and  the  other  of  the  superior, 
or  inferior  extremeties ;  the  difference  of  their  vascular  ^^jf^  VvVkttk 
systems    is    scarcely   any  thing.     From    hence  it  Arc^cCiiUv*. iL- 
follows    that   the    discordance   does  not    exist   in  &j^,L^£*. 
nature,  but  that  it  is  the  effect  of  our  social  habits,  ^  u  >*  t^^"' 
which  by  multiplying  our  movements  on  one  side  of 
the  body,  increase  their  address  without  much  adding^1"  *n^*^^/jf 
to  their  power.    Such  in  fact  are  the  wants  of  society,/  Jiff1       '  4 

as  to  ca  1  forth  a  certain  number  ot  general  movements,/         .  >> 

...      Olujch*  "a*^el 
which  must  be  performed  by  all  in  the  same  direction,  „Z  *3.  — -  1 

in  order  to  be  understood.  It  is  generally  agreed,  that  »  ' 
this  direction  shall  be  from  left  to  right.  The  letters, 
which  form  the  writing  of  most  nations,  are  in  this 
way  directed  ;  such  circumstance  occasions  the  neces- 
sity of  our  using  the  right  hand  to  form  them  in  pre- 
ference to  the  left,  the  former  being  as  much  better 
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%o  this  method,  as  the  latter  would  be  to  the  contrary' 
one ;  of  this  we  may  convince   ourselves   by  ex 
periment. 

^•ilvci  U  «X-     The  direction  of  the  letters  from  left  to  right,  im- 


"x.  dvaJc  Zjtoa*  scquned  in  reading,  arises  that  of  examining  objects  in 
cUc*wwtfh|vwr-  the  same  manner."^ 

The  necessity  of  similar  movements  when  men  are 

<^wfeft^TI^rawn  UP  m  ^ne  °^  ball-le>  nas  induced  almost  all  na- 
tn  ^fW^it'  tions  to  handle  their  weapons  with  their  right  hands  ; 
"luvtJxU  vikir"tne  harmony  too  which  prevails  in  the  dances  of  even 
^w£T*|iv«It&j  the  most  savage  people  exacts  an  accord  in  the  limbs, 
w  ^<^*tu.vvd»wj1jc[1  t|iey  constant]y  preserve  by  making  all  their 

wnvUlv  |"r»u\UA*Pl^nc'Pa^  movements  with  the  right.    We  might  add 
t*  2^r,cM  »pWt»*,to  these  examples  a  great  variety  of  others. 
{J^^^rrb- "    ^^ie  oenera^  movements  agreed  on  by  society,  which, 
cU^~<UUj'- uwi  jf  every  one  were  not  to  execute  them  in  the  same  di- 
urw&Vn^cl»A'recction,  Would  be  creative  of  much  confusion  ;  these 
^uJlsn*.  v?»w  ^movements,  I  say,  by  the  influence  of  habit,  oblige  us 
tKAu^iUyy^  't~« .  for  our  own  particularmovements  to  use  the  limbs,which 
they  have  brought  into  action.    Hence,  the  members 
of  the  right  side  of  the  body  are  perpetually  in  action 
either-for  our  own  particular  wants,  or  for  those  which 
we  feel  in  conjunction  with  others. 

Now,  as  the  habitude  of  acting,  continually  tends  to 
the  perfection  of  action,  we  may  perceive  the  reason, 
why  the  right  side  acquires  a  greater  facility  in  the 
performance  of  many  motions  than  the  left.  This  in? 
creased  facility  is  not  original,  but  acquired. 

So  remarkable  a  difference  then,  in  the  two  symme* 
trical  halves  of  the  body,  is  not  by  nature  meant  as  an 
exception  to  the  general  law  of  harmony  of  action  in 
the  external  functions;  for  those  movements,  which, 
pre  executed  by  the  whole  of  the  body,  are  the  more 

precise 
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precise  in  proportion  to  the  smallness  of  the  difYerenee- 
existing  in  the  agility  of  the  muscles  of  the  two  sides. 
How  happens  it  that  certain  animals  leap  from  rock  to 
yock  with  such  admirable  precision,  where  the  least  de- 
viation from  the  intended  direction,  would  plunge  them 
into  an  abyss  ?  how  happens  it  that  they  run  with  such 
astonishing  address  on  planes,  which  are  scarcely 
equal  in  breadth  to  the  extremities  of  their  limbs  ? 
how  happens  it  that  the  vfalk  of  the  very  heaviest  of 
animals  is  never  attended  with  those  false  steps  so  fre- 
quent in  the  progression  of  man  ?  The  reason  must 
be,  that  the  difference  in  their  locomotive  organs  in 
both  sides  of  the  body  is  scarcely  any  thjng,  and  that 
in  consequence  there  must  be  a  constant  harmony  of 
action  in  these  organs.  -  w^t .  .  , 

He,  whose  general  movements,  or  those  of  the 
•whole  of  the  body  are  the  most  perfect,  has  the  least 
command  in  particular  over  those  of  the  right  side; 
for,  as  I  shall  prove  hereafter,  the  perfection  of  a  part  is 
never  acquired  but  at  the  expence  of  that  of  the 
whole.  The  child,  who  should  be  taught  to  make  an 
equal  use  of  all  his  limbs,  would  possess  a  precision  in 
his  general  movements,  which  he  would  find  extremely 
difficult  to  acquire  for  those  of  the  right  band,  such  as, 
writing  or  fencing, 

I  can  easily  suppose,  that  some  few  natural  circunv 
stances  may  have  exercised  upon  us  an  influence  in 
our  choice  with  respect  to  the  direction  of  those 
general  motions,  which  the  habits  of  society  have 
established.  Such  may  be  the  slight  excess  of 
diameter  in  the  right  subclavian  artery,  and  the 
sensation  of  lassitude  during  digestion,  which  is 
more  perceived  upon  the  left  side9on  account  of  the 
situation  of  the  stomach^and  may  therefore  have  de-» 
^ermined  us  to  ucta^such  time  upon  the  opposite  side 
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in  preference.  Such  also  may  be  the  natural  instincr, 
by  which,  to  express  our  feelings  we  carry  the  right 
hand  to  the  heart ;  but  these  circumstances  are  trifling 
in  comparison  with  the  very  great  difference  of  the 
movements  which  from  the  state  of  civilization  exists 
between  the  symmetrical  halves  of  the  bodv  ;  and 
from  this  view  of  the  subject,  we  cannot  but  regard 
this  difference  as  the  effect  of  social  convention,  and 
by  no  means  the  intent  of  nature. 

The  voice,  together  with  locomotion,  is  the  last  act 
of  the  animal  life  in  the  natural  order  of  its  functions. 
Now  the  greater  number  of  physiologists^,  and  Haller  in 
particular,  have  indicated  as  the  causes  of  want  of  har- 
mony in  tin?  voice,  the  dissimilarity  of  the  two  por- 
tions of  the  larynx,  the  inequality  of  force  in  the 
muscles,  which  move  the  arytenoid  cartilages,  the  same 
inequality  of  action  in  the  nerves,  which  are  distributed 
to  each  half  of  the  organ,  and  the  different  reflection 
of  sounds  in  the  nostrils  and  frontal  sinuses.  With- 
out doubt  a*  defective  voice  must  frequently  depend 
upon  a  faulty  ear;  when  we  hear  incorrectly,  we  sing 
incorrectly  ;  but  when  a  correct  ear  is  united  with  a 
want  of  precision  in  the  voice,  the  cause  is  then  in  the 
larynx. 

The  most  harmonious  voice  is  that,  which  the  two 
portions  of  the  larynx  produce  in  an  equal  degree  ; 
w  here  the  vibrations  on  one  side  correspond  exactly  in 
number,  strength,  and  duration  with  those  upon  the 
opposite  side.  In  the  same  manner  the  most  perfect 
singing  will  be  produced  by  two  voices  exactly  similar 
in  tone,  compass,  and  inflection. 

From  the  numerous  considerations  which  I  have  of- 
fered, the  following  general  conclusions  may  be  de- 
duced— namely,  that  one  of  the  most  essential  charac- 
teristics of  the  animal  life,  is  a  harmony  of  action  in 
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the  two  analogous  parts,  or  in  the  two  sides  of  the 
simple  organ  concurring  to  the  same  end.  The  rela* 
tion  which  exists  between  this  harmony  of  action, 
which  is  the  character  of  the  functions,  and  symmetry 
of  form,  which  is  the  attribute  of  the  organs  of  the 
animal  life,  will  easily  be  seen. 

1  wish  to  observe  in  finishing  this  section,  that  in  \. 
pointing  out  the  different  derangements,  which  take  yUm  ujv 
place  in  the  animal  life,  from  the  want  of  harmony  in"1^ 
the  organs,  I  have  only  pretended  to  assign  a  single  is0*^^c(Jw^^3 
lated  cause  of  such  derangements;  lam  well  aware  Lj^jL^ii- 
that  a  thousand  other  causes  besides  dissimilarity  in.*vulav$*ja.vv* 
the  hemispheres  of  the  brain,  may  affect  the  opera- 
tions  of  the  ininch^  ^•U*tt\  Jl^*T 

^  II.—  Of  discordance  of  action  in  the  organic  life. 

Along  with  the  phenomena  of  the  animal  life,  let  us 
now  consider  those  of  the  organic  life,  and  we  shall 
find  that  harmonv  has  nothing  to  do  with  them.  Of 
what  detriment  would  it  be  to  the  general  health  of 
the  individual,  should  one  of  his  kidneys  be  stronger 
than  the  other,  and  secrete  more  urine  ;  should  one  of 
his  lungs  be  better  unfolded  than  the  other,  admit  more 
venous,  and  send  out  more  arterial  blood;  should  a  less 
organic  force  be  the  lot  of  the  salivary  glands  on  one 
side  than  on  the  other  side  of  his  body  ?  The  simple  func* 
tion,  to  which  both  organs  concur,  would  not  be  per- 
formed less  perfectly.    Whenever  but  a  slight  fulness 
supervenes  on  one  side  of  the  liver,  spleen,  or  pancreas, 
the  sound  part  makes  up  for  the  defect,  and  the  funo 
tion  is  little  disturbed.    The  circulation  also  remain-: 
unaltered  among  the  frequent  variations  in  the  vase  u  lav 
system  of  each  side  of  the  body,  whether  such  varia- 
tions exist  naturally,  or  whether  they  arise  from  some 

artificial.  . 
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artificial  obliteration  of  the  larger  vessel*  as  in 
•aneurism. 

Hence  we  find  those  numerous  irregularities  of 
structure,  those  malconformations,  which  as  I  have 
said  may  be  remarked  in  the  organic  life,  and  nothing 
of  a  morbid  nature  in  consequence  arising^  From 
hence  we  see  that  almost  continual  succession  of  modi- 
fications, which  lessen  or  increase  the  circle  of  the  or- 
ganic functions.   The  vital  powers,  and  their  exciting 
causes,  are  continually  varying,  and  thus  occasion  a 
constant  instability  in  the  functions  of  the  organs,  for 
a  thousand  causes  may  at  every  moment  double  or  tri- 
ple the  activity  of  the  circulation,  and  respiration,  in- 
crease or  diminish  the  quantity  of  bile,  urine,  or  sa- 
liva, and  suspend  or  augment  the  nutrition  of  the 
parts.    Hunger,  food,  sleep,  motion,  rest,  and  the  pas- 
sions may  all  of  them  impress  upon  these  functions  so 
great  a  mobility,  as  every  day  to  make  them  run 
through  a  hundred  degrees  of  strength  or  weakness. 

In  the  animal  life  on  the  contrary,  every  thing  is  uni- 
form and  constant,  the  powers  of  the  senses  cannot 
experience  these  alternate  modifications,  or  at  leastf 
not  in  so  marked  a  manner.  Indeed  they  are  at  all 
times  in  a  state  of  relation  with  the  physical  powers, 
which  preside  over  exterior  bodies  ;  now  the  latter  re- 
maining unaltered,  such  variations  would  destroy  all 
relative  connexion,  and  thus  the  functions  cease. 

Besides,  if  this  mobility,  which  characterises  the  or- 
ganic life,  were  the  attribute  of  sensation— <-for  the 
same  reason  it  would  be  that  of  all  the  operations  of 
the  mind.  In  such  case  of  what  would  man  consist? 
The  perpetual  sport  of  every  thing  surrounding  him, 
he  would  find  his  existence  at  one  time  little  different 
from  that  of  inanimate  matter,  at  others  superior  in 
perfection  and  energy  to  that  even  which  he  now  en- 
joys, allied  at  one  time  to  the  brute,  at  another,  to  spi- 
ritual nature.  #  CHAPTER 
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Ge&eral  Deferences  of  the  Two  Lives  with 
kespect  to  duration  of  action. 

ONE  of  the  great  distinguishing  character.-?  of  the 
phenomena  of  the  animal  life  in  opposition  to  those  of 
the  organic  life,  has  just  been  shewn.  That,  which  I 
*m  about  to  examinees  not  of  a  less  importance.  The 
functions  of  the  animal  life  intermit;  the  functions  of 
the  organic  life  are  performed  with  an  uninterrupted 
continuity. 

§  I. — Of  continuity  of  action  in  the  organic  life. 

Prolong  but  little  the  causes  which  are  capable  of 
suspending  respiration,  or  the  circulation  of  the  blood, 
and  life  itself  shall  be  suspended,  nay,  even  annihi~ 
lated.  All  the  secretions  go  on  uninterruptedly;  if 
they  intermit  at  all  (and  those  of  the  bile  and  saliva 
for  instance,  when  not  immediately  required  for  the 
purposes  of  digestion  and  mastication,  may  be  said  to 
intermit)  such  intermissions  affect  the  intensity  of  the 
secretion  only,  and  not  the  entire  exercise  of  the  func- 
tion. Exhalation  and  absorption  incessantly  succeed 
each  other  ;  the  process  of  nutrition  must  be  conti- 
nually carried  on  ;  the  double  movement  of  assimilation- 
aud  decomposition  from  which  it  results,  can  only  be 
terminated  with  life  itself. 
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In  this  concatenation  of  the  organic  phenomena^ 
each  function  depends  immediately  upon  those  which 
precede  it.  The  centre  of  them  all,  the  circulation,  is 
immediately  connected  with  the  exercise  of  them  all, 
for  when  this  is  troubled,  they  languish,  when  thia 
ceases,  they  cease  also.  Just  in  the  same  manner  the 
movements  of  a  clock  all  stop  wilh  the  pendulum* 
Nor  only  is  the  general  action  of  the  organic  life  con- 
nected with  the  heart ;  but  there  cannot  exist  a  single 
function  of  this  nature  unconnected  with  all  the  others', 
for  without  secretion,  there  can  be  no  digestion,  with- 
out exhalation  no  absorption,  without  digestion  no  nu 
trition.  Hence  as  a  general  character  of  the  organic 
functions  may  be  indicated  continuity  of  action,  and 
mutual  dependence. 

§  U. — Of  intermission  of  actioti  in  the  organic  life. 
In  the  exercise  of  the  functions  of  the  animal  life 

> 

there  will  be  regularly  seen  an  alternation  of  activity 
and  i'epose,  complete  intermissions,  and  not  remissions 
only. 

Fatigued  by  long  continued  action,  the  senses  all 
alike  become  for  a  time,  incapable  of  receiving  any 
further  impression.  The  ear  loses  its  sensibility  to 
sound,  the  eye  to  light,  the  tongue  to  savours,  the  pi- 
tuitary membrane  to  smells,  the  touch  to  the  quali- 
ties of  bodies  about  which  it  is  conversant,  and  all  this 
for  the  sole  reason  that  the  respective  functions  of 
these  different  organs,  have  for  a  long  time  been  ex- 
ercised. 

In  like  manner,  the  brain  fatigued  by  too  great  an 
effort  in  the  exercise  of  any  of  its  powers,  in  order  to 
regain  its  excitability,  must  cease  to  act  for  a  period 
proportioned  to  the  duration  of  its  preceding  action. 

The 
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The  muscles  also  after  having  been  strongly  contracted^ 
before  they  can  contract  anew,  must  remain  for 
awhile  in  a  state  of  relaxation.  Hence  in  locomotion, 
and  the  exertion  of  the  voice,  there  must  be  inter- 
missions. 

Such  then  is  the  character  peculiar  to  the  organs  of 
the  animal  life.  They  cease  to  act  because  they  have 
acted.  They  become  fatigued,  their  exhausted  powers 
must  be  renewed. 

This  intermission  is  sometimes  general,  sometimes 
partial.  When  a  single  organ,  for  a  long  time,  has 
been  exercised,  the  others  remaining  inactive,  it  re- 
laxes and  sleeps,  the  others  continuing  to  watch. — 
Hence,  without  doubt,  proceeds  the  reason,  why  there 
is  no  immediate  dependence  among  the  functions  of 
this  order  on  each  other.  The  senses  being  shut  up 
against  sensation,  the  brain  may  still  subsist  inaction, 
may  remember,  imagine,  or  reflect.  In  such  case  the 
power  of  locomotion  and  the  voice  also,  may  equally 
well  be  exercised,  arid  these  in  like  manner  may  re- 
main unexercised,  and  the  activity  of  the  senses  be  in. 
no-wise  impaired. 

Thus  the  animal  at  will  may  fatigue  any  one  of  the 
parts  of  this  life,  and  on  this  very  account,  such  parts, 
must  all  of  them  possess  a  capability  of  being  re* 
laxed,  a  power  of  repairing  their  forces  in  an  isolated 
manner.    This  is  the  partial  sleep  of  the  organs. 

^  III.. — Application  of  the  law  of  intermission  of 
action  to  the  theory  of  sleep. 

-General  sleep  is  the  sleep  of  all  the  parts.    It  fol 
flows  from  that  law,  which  with  respect  to  the  func-. 
<*ions  of  the  animal  life,  enchains  intermission  with 
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periods  of  action^  from  that  law,  by  which  this  life  is 
particularly  distinguished  from  the  organic  life. 

Very  numerous  varieties  are  remarked  in  this  peri- 
odical state,  to  which  all  animals  are  subject.  The 
most  complete  sleep  is  that  in  which  the  outward  life 
is  entirely  suspended.-  The  least  perfect  sleep  is  that 
which  affects  one  organ  only  ;  it  is  that  of  which  we 
have  just  been  speaking. 

Between  these  two  extremes  there  are  many  inter- 
mediate states.  At  times  perception,  locomotion,  and 
the  voice  only  are  suspended  ;  the  imagination,  the- 
memoiy,  and  the  judgment  remaining  in  action.  At 
other  times,  to  the  exercise  of  the  latter  faculties  are 
added  those  of  the  locomotive  organs  and  the  voice.— 
Such  is  the  sleep,  in  which  we  dream,  for  dreams  are 
nothing  more  than  a.portion  of  the  animal  life  escaped 
from  the  torpor,  in  which  the  other  portion  of  it  is 

plunged.       r-u^  itf   Hp-^^f}^.  '  '  — 

Sometimes  but  very  lew  of  the  senses  have  ceased 
their  communication  with  external  objects.  Such  is 
that  species  of  somnambulism,  in  which  to  the  action 
of  the  brain,  the  muscles,  and  the  larynx,  are  added 
the  very  distinct  actions  of  the  ear  and  the  sense  of 
touch. 

Sleep  then  cannot  be  considered  as  a  constant  and 
invariable  state  wilh  regard  to  its  phenomena.— 
Scarcely  ever  do  we  sleep  in  the  same  manner  twice 
t  together.  A  number  of  causes  modify  it  in  applying 
to  a  greater  or  lesser  portion  of  the  animal  life  the 
laws  of  intermission  of  action.  Its  different  degrees 
should  be  marked  by  the  different  functions,  which 
these  intermissions  affect. 

But  the  principle  of  it  is  every  where  the  same  from 
'he  simple  relaxation  of  a  muscle  to  the  entire  suspen 
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sion  of  the  whole  of  the  animal  life*  Its  application) 
however,  to  the  different  external  functions,  varies 
without  end. 

These  ideas  on  sleep  are  different,  no  doubt,  from 
that  narrow  system,  where  its  cause  exclusively  placed 
in  the  brain,  in  the  heart,  in  the  large  vessels,  or  iu 
the  stomach,  presents  an  isolated  and  frequently  an 
illusory  phenomenon,  as  the  base  of  one  of  the  great 
modifications  of  life. 

And  what  is  the  reason  why  light  and  darkness  in  i-.^f  \u*U,M»A.**vr| 
the  natural  order  of  things,  coincide  so  regularly  with'^^'^i?^^^^  j 
the  activity  or  intermission  of  the  external  functions  ?  "ply  ^Wijj^  | 
The  reason  is  this,  that  during  the  day  a  thousand"\fe*i  ^^"f  ■ 
means  of  excitement  perpetually  surround  the  animal/tit*-  Jvun.*,aXL  *|.»  I 
a  thousand  causes  exhaust  the  powers  of  his  sensitive^v^e^t',*'*4*■  ****  II 
and  locomotive  organs,  fatigue  them,  and  prepare  them.-tw^t^  t**&>*£)  1 
for  a  state  of  relaxation,  which  at  night  is  favoured  by  <^%hL^^ ,<o  iT 
the  absence  of  every  kind  of  stimulus.    ThuS>  in  the  ^| 
actual  state  ot  society,  where  this  order  is  in  part  in~s«WtU'Jfcl^bfc«J 
verted,  we  assemble  about  us  at  evening,  a  variety  of-<£^tC  eU^Y 
excitants^  which  prolong  our  waking  moments,  and  putVi*^  if 
off  until  towards  the  first  hours  of  daylight;  the  inter^T**^  ^7  I 
mission  ot  our  animal  life,  an  intermission,  which  wej^^^J-  ^ 
favor  besides  by  removing  from  the  place  of  our  repose***        V-^.*^  1 
whatever  might  produce  sensation. +  w»'^tH 

We  may  for  a  certain  time,  by  multiplying  the^ 
causes  of  excitement  about  them,  withdraw  the  organs  otWvllL  uu^m 
of  the  animal  life  from  this  law  of  intermission,  which  11+^*^,  I 
should  naturally  cause  them  to  sleep:  but  at  last  they  **•♦./ •r*«tH 
must  undergo   its  influence,  and  nothing  can  artj  -4****.,^.*)'  y'B 
longer  suspend  it.    Exhausted  by  watching,  the  soldier  ^*&Jr  o*t»t*u3U  I 
slumbers  at  the  cannon's  side,  the  slave  under  the  whip,  ,  I 

the  criminal  in  the  midst  of  torture.  ^iJhU*ux. 

We  must  carefully  make  a  distinction,  however,  be- 
tween the  natural  sleep,  which  is  the  effect  of  lassn 
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,k*tude,  and  thai,  which  is  the  consequence  of  some  nf- 
Xit.i'S.^iL  kol'on  ot  tno  1>1;U",  of  apoplexy,  or  concussion,  for 
J^ti^T'^iL^  Instance.    In  the  latter  case  the  senses  watch,  receive 
i£  ,hcL>i.*i~    impressions,  and  are  ailected  as  usual;  but  these  im- 
tUll     f.rfii^^. passions  are  not  perceived  bv  the  diseased  sensorium  ; 

we  cannot  be  conscious  of  them.  On  the  contrary, 
in  ordinary  sleep  tbfi  senscj  are  affected  as  much,  or 
even  more  than  the  brain. + 

From  what  has  now  been  said,  it  follows,  that  the 
organic  life,  has  a  longer  duration  than  the  animal  life. 
In  fact  the  sum  of  the  periods  of  the  intermissions  of 
the  latter,  is  almost  equal  to  that  of  the  times  of  its 
activity.  We  1  ive  internally  almost  double  the  time 
that  we  exist  externally. 


CHAPTER  the  FIFTH 


General  Differences  of  the  Two  Lives 
with  respect  to  habit. 

ANOTHER  of  the  great  distinguishing  characters 
of  the  two  lives  of  the  animal,  consists  in  the  inde- 
pendence of  the  one,  and  in  the  dependence  of  the 
other  on  habit. 

^  [. —  Qf  /Ulbit  iu  the  animal  lite. 

In  the  animal  life  every  thing  is  modified  by  habit. 
The  functions  of  this  life,  whether  enfeebled  or  ex- 
hausted by  it,  according  to  the  different  periods  of 

their 
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their  activity,  appear  to  assume  a  variety  of  characters  : 
.to  estimate  the  influence  or'  habit,  it  is  necessary  to 
consider  two  things  in  the  effect  of  all  sensation,  the 
sentiment,  or  immediate  feeling,  which  vVe  have  of  ex- 
ternal objects,  and  the  judgment  which  is  the  result  of 
one  or  more  comparisons  made  with  respect  to  them. 
An  air,  for  instance,  strikes  the  ear  ;  the  first  impres- 
sion made  upon  the  organ  is,  we  know  not  why,  agree- 
able or  painful.  This  is  sentiment — at  present  let  us 
suppose  the  air  to  be  continued.  We  may  now  endea- 
vour to  appreciate  the  different  sounds  of  which  it  is 
composed,  and  to  distinguish  their  accords.  In  this 
we  exercise  the  judgment.  Now,  on  these  two  things, 
the  action  of  habit  is  inverse.  It  enfeebles  our  senti- 
ment of  thing?,  it  improves  our  judgment  of  them; 
the  more  we  regard  an  object,  the  less  are  we  sensible 
of  its  agreeable  or  painful  qualities,  the  better,  at  the 
game  time,  may  we  judge  of  its  attributes. 


5>  II. — Habit  blunts  the  sentiment. 


Let  us  dwell  a  little  on  the  foregoing  proposition  ; 
we  have  said  that  it  is  the  property  of  habit  to  enfeeble 
our  sentiments  of  things,  to  bring  us  into  a  state  of 
indifference,  the  middle  term  betwixt  pain  and  plea- 
sure. But  before  we  set  about  to  prove  an  assertion  so 
remarkable,  it  will  be  well  to  fix  the  sense  of  it  with 
some  precision.  Pain  and  pleasure  are  absolute  and 
relative.  The  instrument  which  tears  us  in  pieces  is  a 
cause  of  absolute  pain.  Sexual  connexion  is  a  pleasure 
of  the  same  nature.  Again,  the  view  of  a  beautiful 
country  delights  us,  but  here  the  enjoyment  is  relative 
to  the  actual  state  of  the  mind  only  ;  its  charms  have 
long  since  been  indifferent  to  the  inhabitant  of  the 
spot.  A  bougie  when  for  the  first  time  passed  into  the 
i    j  i      .  e  3  urethra- 


at*fc  urethais  painful  to  the  patient;  eight  days  afterwards  he 

TJw»*t*M^vV*yju,iHi3  no  longer  sensible  of  it.  Here  we  have  comparative 
^o^^^^t  pairK    Whatever  destroys  the  texture  of  the  orimn  is 
it«  u^^ltit^i.    a'waJs  productive  of  an  absolute  sensation  ;  the  sim- 
ple contact  of  bodies  at  no  time  produces  any  other 
than  a  relative  sensation. 

Hence  it  is  evident  that  the  domain  of  absolute  plea- 
sure or  pain,  is  much  less  extensive  than  that  of  these 
feelings  when  relative.  The  very  words  agreeable,  or 
painful,  imply  a  comparison  made  between  the  im- 
pression received  by  the  senses,  and  the  state  of  mind 
on  which  it  is  received.  Now  it  is  manifest,  that  we 
could  have  referred  only  to  relative  pain  and  pleasure, 
as  being  submitted  to  the  influence  of  habit.  On  these 
we  shall  occupy  ourselves  awhile. 

And  to  shew  that  they  are  gradually  worn  away  by 
habit  as  we  have  said,  to  the  point  of  indifference,  a 
variety  of  proofs  may  be  adduced,    Every  foreign 
body  in  contact  for  the  first  time,  with  a  mucous  mem- 
brane, is  creative  of  a  disagreeable  sensation,  which  by 
repetition,  is  diminished,  and  at  last  becomes  altogether 
imperceptible.    Pessaries  in  the  vagina;  tents  in  the 
rectum;  the  canula  made  use  of  for  tying  polypi  of 
the  nose,  orA  the  uterus;  bougies,  in  the  urethra^n  the 
oesophagus,  or  trachea;  styles  and  setons  in  the  lachry- 
mal passages,  present  us  every  day  with  these  pheno- 
mena.   The  impressions  of  which  the  cutaneous  organ 
is  the  seat,  are  all  of  them  subjected  to  the  same  law. 
The  sudden  passage  from  cold  to  heat,  or  from  heat  to 
cold,  is  always  the  occasion  of  a  disagreeable  sensation, 
hut  such  sensation  gradually  and  at  last  entirely  disap- 
pears, if  the  temperature  of  the  atmosphere  be  within 
a  certain  range  and  constant.    From  hence  proceed 
those  various  sensations,  which  we  have  from  the 
change  ef  climate,  or  season.    Similar  phenomena  in 
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the  same  way  are  the  result  of  onr  successive  percep- 
tions of  the  dry  or  humid,,  the  soft,  or  the  hard  qua- 
lities of  bodies,  and  in  general  the  same  may  be  said  of 
all  our  relative  sensations,  of  what  kind  soever. 

With  respect  to  pleasure,  we  shall  repeat  what  we 
have  said  of  pain.    The  perfumer  and  the  cook  are  by 
no  means  sensible  in  their  several  professions  of  those 
pungent  enjoyments  of  which  they  are  dispensers.  In 
them  the  habit  of  perceiving  lvas  blunted  the  sentiment. 
The  same  is  the  case  with  all  agreeable  sensations  what- 
ever.    Delightful  objects,  delicious  music  are  pro- 
ductive of  a  pleasure,  the  vivacity  of  which  is  soon  de- 
creased for  harmony  and  beauty  for  this  sole  reason, 
that  for  along  time  they  continue  to  solicit  our  at- 
tention, are  successively  the  sources  of  pleasure,  of  in- 
difference, of  satietyjnay  even  of  disgust  and  aversion. 
This  remark  has  been  felt  by  all ;  Philosophers  and 
Poets  have  all  of  them  turned  it  to  their  account. 

From  whence  arises  this  facility,  which  our  sensa- 
tions have  ofj  undergoing  so  many  different,  so  many 
contrary  modifications  ?  To  conceive  it.  Jet  us  first 
remark  that  the  centre  of  these  revolutions  of  pleasure, 
of  pain, and  of  indifference,  is  by  no  means  seated  in 
the  organs,  which  receive  or  transmit  the  sensation, 
but  in  the  soul.  The  affections  of  the  eye,  of  the 
tongue,  and  the  ear,  are  at  all  times  the  same  from  the 
same  objects,  but  to  these  affections  at  different  times, 
we  attach  a  variety  of  sentiments.  In  the  second  place 
we  shall  observe,  that  the  action  of  the  mind  in  each 
several  sentiment  of  pain  or  pleasure,  which  lias  been 
the  effect  of  a  sensation,  consists  in  a  comparison  be- 
tween this  sensation,  and  that  by  which  it  has  been 
preceded,  a  comparison,  which  is  not  the  result  of  re- 
flection,  but  the  involuntary  effect  of  the  first  impres- 
sion of  the  object     INow,  the  greater  the  difference 
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between  the  actual  and  the  past  impression,  the  livelier 
will  be  the  sentiment.  The  sensations  which  affect  us 
^the  most,  are  those  which  we  never  before  have  ex- 
perienced. 

The  consequence  is,  that  in  proportion  as  the  same 
sensations  are  repeated,  the  less  impression  do  they 
make  upon  us,  because  the  comparison  between  the 
present  and  the  past,  becomes  less  sensible.    Pain  then 
and  pleasure  naturally  tend  to  their  own  annihilation. 
The  art  of  prolonging  our  enjoyments,  consists  in 
varying  their  causes.  Indeed  were  I  to  regard  the  laws 
of  our  material  organization  only,  I  might  almost  sav, 
that  constancy  is  but  one  of  the  happy  dreams  of  the 
poet,  and  that  the  sex  to  which  we  at  present  bend, 
Would  possess  but  a  very  weak  hold  upon  our  atten- 
tions were  their  charms  too  uniform;  I  might  almost 
assert  that  were  every  female  cast  in  the  same  mould, 
such  mould  would  De  the  tomb  of  love.  .But  here 
let  us  forbear  to  insist  upon  the  principles  of  physi- 
ology, where  they  tend  to  the  destruction  of  those  of 
morality.    The  one,  and  the  other  are  equally  solid, 
though  sometimes  at  variance.    We  shall  only  notice, 
that  at  times  the  former  unhappily  are  our  only  guides. 
It  is  then,  that  love  disappears,with  the  pleasure  which 
it  has  procured,  and  leaves  us  but  disgust.    It  is  then, 
that  recollection  too  often  carries  us  aside  from  our 
duties  in  rendering  uniform  that  which  we  feel  and  that 
which  we  have  felt,  for  such  appears  to  be  the  essence 
of  physical  happiness,  that  past  pleasure  enfeebles  the 
attraction  of  that  which  we  enjoy. 

The  consequences  are  clear.  Physical  pleasure  is 
nothing  but  a  comparative  sentiment;  it  ceases  to 
exist  when  uniformity  supervenes  between  the  actual 
and  past  impression.  By  means  of  this  uniformity 
habit  must  bring  clown  pleasure  to  indifference  :  Such 
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Js  the  secret  of  the  very  great  influence  which  it  ex* 
ercises  over  our  enjoyments. 

Such  also  is  its  mode  of  action  on  our  pains.  Time 
flies,-  it  is  said,  and  carries  away  sorrow ;  time  is  the 
true  remedy  of  grief;  and  wherefore  ?  The  reason  is, 
that  the  more  sensations  it  accumulates  upon  that 
which  has  been  painful,  the  more  does  it  enfeeble  the 
sentiment  of  comparison  between  what  we  are,  and 
what  we  were.  At  last  this  sentiment  becomes  extinct. 
There  are  no  eternal  sorrows. 

^  III. — Habit  improves  the  judgment. 

I  have  just  now  proved  that  the  sentiment  is  enfeebled 
by  the  effect  of  habit.  It  is  as  easy  to  demonstrate, 
that  habit  improves  and  enlarges  the  judgment. 

When,  for  the  first  time,  the  eye  wanders  over  an 
extensive  country,  or  the  ear  is  struck  by  a  succession 
of  harmonious  proportions ;  when  the  taste,  or  the 
smell  for  the  first  time  are  affected  by  any  very  com- 
pound savour  or  scent,  there  arise  from  these  sensa- 
tions ouly  confused  and  inexact  ideas.  We  represent 
to  ourselves  the  whole,  its  parts  escape  us.  But  let 
these  sensations  be  repeated,  and  in  proportion  as  they 
are  so,  will  the  judgment  become  precise  and  rigo- 
rous, and  the  knowledge  of  the  object  be  perfected. 

Let  us  for  instance  observe  the  man,  who  a  stranger 
to  theatrical  amusement  of  every  kind  is  introduced 
to  the  Opera.  He  willhave  but  a  very  imperfect  notion 
of  it.  The  dancing,  the  music,  the  scenery,  the  actors, 
the  splendor  of  the  whole  will  be  all  confounded  with- 
in his  mind  in  a  sort  of  delightful  chaos.  But  let  him 
be  present  at  many  representations,  and  whatever  in 
this  charming  whole  belongs  to  the  several  arts,  will 
assume  its  separate  place.     He  will  have  seized  its 
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detail,  may  form  a  judgment  of  it,  and  this  he  will  66 
ihe  more  accurately  in  proportion  to  his  opportunities 
of  observation. 

The  above  example  affords  us  an  abridgment  of  the 
picture  of  the  man,  who  enjoys  for  the  first  time  the 
spectacle  of  nature.  The  child,  at  its  birth,  is  only 
capable  of  general  impressions,  but  habitude,  by  gra- 
dually blunting  these  impressions,  enables  him  to 
seize  the  particular  attributes  of  bodies,  and  teaches 
him  to  see,  to  hear,  to  smell,  to  taste  and  to  toucii, 
by  making  him  in  each  sensation  descend  successively 
from  the  confused  notion  of  the  whole  to  the  precise 
idea  of  its  parts.  The  animal  life  needs  education, 
and  this  is  one  of  its  great  characters. 

Habit  then  while  it  hebetates  our  sentiments,  im- 
proves our  judgments  of  things.  An  example  will  render 
tins  truth  indisputable.  Most  persons  may  recollect 
that  in  traversing  a  meadow, embellished  with  a  variety 
of  flowers,  they  have  been  sensible  of  a  general  fra- 
grance only,  the  confused  assemblage  of  all  the  par- 
ticular odours  which  are  exhaled  from  each  individual 
flower  ;  but  in  a  short  time  from  habit  this  first  senti- 
ment is  weakened,  it  is  soon  afterwards  altogether 
effaced.  They  then  may  have  distinguished  the  odour 
of  each  particular  plaut,  and  formed  a  judgement  at 
first  impossible. 

The  two  contrary  operations  thus  of  habit  on  our 
sentiments  and  judgments,  tend  as  we  see  to  one  com- 
mon end,  the  improvement,  namely,  of  the  animal  life. 

§  IV. — Of  habit  in  the  organic  life. 

Let  us  at  present  compare  the  above-mentioned 
phenomena  with  those  of  the  organic  life,  and  the 
latter  we  shall  see  as  constantly  withdrawn  from  the 
inilucnceof  habit,  as  the  former  are  subject  to  it. — 
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Habit  has  never  modified  the  circulation,  or  respiration 
has  never  changed  the  mode  of  the  processes  of  exha- 
lation, absorption,  or  nutrition.  A  thousand  causes 
would  every  day  endanger  our  very  existence,  were 
these  essential  functions  under  the  influence  of  habit. 

The  excretion  of  the  urine  and  fecal  matter  may, 
nevertheless,  be  suspended,  accelerated,  and  return 
according  to  laws  determined  by  habit.  The  action  of 
the  stomach  with  respect  to  hunger,  and  its  contact 
with  certain  aliments,  appears  also  to  be  subordinate  to 
habit;  but  here  let  us  remark,  that  these  different, 
phenomena  hold,  as  it  were,  a  middle  place  between 
the  two  lives,  are  found  on  the  limits  of  the  one  and 
the  other,  and  participate  almost  as  much  of  the 
animal  as  the  organic  life.  In  fact,  they  all  of  them 
take  place  on  mucous  membranes,  a  species  of  organ, 
which  being  at  all  times  in  relation  with  bodies  foreign 
to  our  nature,  is  the  seat  of  an  inward  tact,  in  every 
way  analogous  to  the  outward  tact  of  the  skin.  The  , 
two  must  be  necessarily  subject  to  the  same  laws. — 
Can  we  be  astonished  at  the  influence  of  habit  on  both 
of  them  ? 

We  cannot,  and  let  us  remark  also,  that  the  greater 
part  of  these  phenomena,  which  begin  as  it  were,  and  j/ 
terminate  the  organic  life,  are  connected  with  motions 
essentially  voluntary,  and  in  consequence,  under  the 
dominion  of  the  animal  life. 

I  shall  not  here  enlarge  on  the  numerous  modifica- 
tions of  power,  taste,  and  desire,  which  have  their 
source  in  habit.  I  refer  to  the  numerous  works  which 
have  considered  its  influence  in  a  different  point  of 
■view  from  that  which  I  ha,ve  indicated. 
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CHAPTER  the  SIXTH. 


General  Differences  of  the  Two  Lives  with 
respect  to  mental  affection. 

IT  is  necessary  to  consider,  under  two  relations, 
those  acts,  which  little  connected,  with  the  material 
organization  of  animals,  are  derived  from  this  prin- 
ciple so  little  known  in  its  nature,  but  so  remarkable 
as  to  its  effects,  the  center  of  all  their  voluntary  mo- 
tions, and  on  the  subject  of  which,  there  would  have 
been  less  dispute,  if  philosophers,  instead  of  attempting 
to  reach  its  essence,  had  been  contented  with  analyz- 
ing its  operations.  These  actions,  which  we  shall 
consider  more  especially  in  man,  with  whom  they  are 
the  most  perfect,  are  either  purely  intellectual,  and  re- 
lative to  the  understanding  only;  or  they  are  the  im- 
mediate product  of  the  passions.  Examiued  under 
the  first  point  of  view,  they  are  the  exclusive  attribute 
of  the  animal,  under  the  second  of  the  organic  life. 

^  I. —  Whatever  relates  to  the  understanding  belongs 
to  the  animal  life. 

It  would  be  useless  for  me  to  insist  on  proving  that 
meditation,  reflection,  the  judgement,  and  all  the  ope- 
rations of  the  mind  depending  upon  an  as&ciatidn  of 
ideas  are  under  the  dominion  of  the  animal  life.  We 
judge  from  impressions  formerly  or  actually  received, 
or  from  those  which  we  ourselves  create.  Perception, 
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memory,  and  the  imagination  are  the  principal  bases, 
on  which  are  founded  the  operations  of  the  mind,  but 
these  very  bases  themselves  repose  upon  the  action  of 
the  senses.   /<vw-  k*-^   C       ; ^k^^^b.  *^fV*^i*-*- 

Let  us  suppose  a  man  at  his  birth  to  be  deprived  of<&- i*******, 
all  that  exterior  apparatus,  which  is  destined  to  estab-  , 
lish  his  connexions  with  surrounding  objects  ;  such 
man  will  not  altogether  be  the  statue  ofCondillac.be- 
cause,  as  we  shall  see  hereafter,  other  causes  besides 
the  sensations,  may  occasion  within  him  the  motions 
of  the  animal  life  ;  but  at  least  will  he  not  be  able,  a 
stranger  as  he  is  to  every  thing  surrounding  him,  to  . 
form  any  judgment  with  respect  to  things.    The  intel- 
lectual functions  with  him  will  be  null;  volition, 
which  is  the  consequence  of  these  functions,  will  not 
have  place,  and  consequently,  that  very  extensive  class 
of  motions  which  has  its  immediate  seat  in  the  brain,      v  .. 
and  which  itself  is  but  an  effect  of  the  impressions  made 
there,  will  in  no-wise  belong  to  him. 

It  is  by  means  of  the  animal  life  that  man  is  so  great 
so  superior  to  the  beings,  which  surround  him  ;  by 
means  of  this  that  he  possesses  the  sciences,  the  arts, 
and  every  thing  which  places  him  at  a  distance  from  s 
the  gross  elements  under  which  we  represent  brute 
matter;  by  this  that  he  approaches  spirituality;  for 
industry  and  commerce,  and  whatever  enlarges  the 
narrow  circle  within  which  the  efforts  of  other  animals 
are  confined,  are  exclusively  under  the  dominion  of 
the  animal  life  of  man. 

The  actual  state  of  society  then  is  nothing  but  a 
more  regular  developement,  a  more  marked  perfection 
of  the  exercise  of  the  different  functions  of  this  life; 
for  one  of  its  greatest  characters  as  I  shall  hereafter 
prove,  consists  in  its  capability  of  being  unfolded, 
while,  in  the  organic  life,  there  does  not  exist  a  part, 
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which  in  the  least  degree  may  pass  the  limits  which  arc 
set  to  it.  by  nature.  We  live  organically  in  as  perfect, 
in  a-  regular  a  way,  when  infants,  as  when  men  ;  but 
what  is  the  animal  life  of  the  child  compared  with  that 
of  the  man  of  thirty  years  of  age? 

We  may  conclude  that  the  brain,  the  central  organ 
of  the  animal  life,  is  the  center  of  whatever  relates  to 
the  understanding.  I  might  here  proceed  to  speak  of 
its  volume  in  man,  and  in  animals,  whose  intelligence 
appears  to  decrease  in  proportion  as  the  facical  angle  i& 
diminished,  and  expatiate  upon  the  different  alterations 
of  which  the  cerebral  cavity  is  the  seat,  as  well  as  on 
the  disorders  of  the  intellectual  functions  arising 
thence.  But  these  things  are  all  of  them'well  enough 
understood.  Let  us  pass  to  that  order  of  phenomena, 
which  though  as  foreign  as  the  preceding  to  the 
ideas  which  we  form  of  material  appearances,  are  else- 
where seated. 

§  II. — Whatever  relates  to  the  passions  belongs  to 
the  organic  life. 

My  present  object  is  not  to  consider  the  passion- 
metaphysically.  It  little  matters,  whether  they  be  all 
of  them  the  modifications  of  a  single  passion,  or  de- 
pendent each  of  them  upon  a  separate  principle.  We 
shall  only  remark,  that  many  physicians  in  discussing 
their  influence  on  the  organic  phenomena,  have  not 
sufficiently  distinguished  them  from  the  sensations ; 
the  latter  are  the  occasion  of  the  passions,  but  differ 
from  them  widely. 

It  is  true  that  anger,  joy,  and  sorrow,  would  not  af- 
fect us,  were  we  not  to  find  their  causes  in  our  con- 
nexions with  external  objects.  It  is  true  also,  that  the 
'ienscs  arc  the  agents  of  these  relations,  that  they  com- 
municate 


Kumicate  tbe  causes  of  the  passions,  but  in  this  they 
act  as  simple  conductors  only,  and  have  nothing  i» 
common  with  the  affections,  which  they  produce  ;  for 
sensation  of  every  kind  has  its  centre  in  the  brain, 
sensation  of  every  kind  supposing  impression  and  per- 
ception. If  the  action  of  the  brain  be  suspended, 
sensation  ceases  ;  on  the  contrary,  the  brain  is  never 
affected  by  the  passions  ;  their  seat  is  in  the  organs  of 
the  internal  life. 

It  is  undoubtedly  surprising  that  the  passions,  essen-  \.  vV«  AvuM  8 
tially  as  they  enter  into  our  relations  with  the  beings  ^  6uC^,,,.u^1* 
which  are  placed  about  us,  that  modifying  as  they  do  ^  ^[j^  ^MI 
-ait every  moment  these  relations,  that  animating,  en-  tw*.  Ikcum.(iu<v  1 
larging,  and  exalting  the  phenomena  of  the  animal  life,  ^V.^l 
which  without  them  would  be  nothing  but  a  cold  series  ^-U-  U^eU  I 
of  intellectual  movements;  it  is  astonishing,  I  say,  ^  -ILl^  | 

that  the  passions  should  neither  have  their  end,  nor  be-  ^y^r*^ >  qn| 
ginning  in  the  organs  or  tins  lire,  but  on  the  contrary,  <vvQ^  ji /^j^^ j 
that  the  parts  which  serve  for  the  internal  functions,  teu.lv. jrttlw.  TiuKrl 
should  be  constantly  affected  by  them,  and  even  occa-  "f^-.  1 
sion  them  according  to  the  state  in  wrhich  they  are*l*A^t', 
found.  Such  notwithstanding  is  the  result  of  the  cvu^tl,  *c| 
strictest  observation.  -.UowWy.  j 

I  shall  first  observe,  that  the  effect  of  every  kind  of  ™  1 
passion  is  at  all  times  to  produce  some  change  in  tht  Jt,  o^m*£.*v~<  «-  I 
organic  life.  Anger  accelerates  the  circulation  of  the ^ /^Hj 
blood,  it  multiplies  the  efforts  of  the  heart.  The  pas-  «^>*M 
sion  or  joy  has  not  indeed  so  marked  an  influence  it atMiikL^Ji. 
upon  the  circulation,  but  alters  it  notwithstanding.  »^.- J 

and  carries  it  lightly  towards  the  skin.  Terror  acts  •f^^**4*"'  | 
inversely;  this  passion  being  characterized  by  a  feeble-  "jT^*^*^  f 
Bess  in  the  vascular  system,  a  feebleness,  which  in  lain-  ^*\^2.-X I 
dering  the  blood  from  arriving  at  the  capillary  •vesselsJ-t«**  «fW>»  vV&o-wl 
occasions  the  paleness  which  at  such  time  is  so  parti- 
-cularly  remarked.  The  effects  of  sadness  and  sorrow 
are  nearly  analagoos, 
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So  great  indeed  is  the  effect  which  the  passions  oc* 
casion  upon  the  organs  of  the  circulation,  as  even  to 
arrest  them  altogether  in  their  functions,  where  the 
affection  is  very  powerful.  In  this  way  is  syncope 
produced;  for  the  primitive  seat  of  syncope  is  always, 
as  I  shall  soon  prove  it  to  be,  in  the  heart,  and  not  in 
the  brain.  In  this  the  latter  organ  ceases  to  act,  only 
because  it  ceases  to  receive  the  excitant  necessary  to 
its  action.  Hence  also  may  happen  death  itself,  the 
sometimes  sudden  effect  of  extreme  emotion,  whether 
such  emotion  as  in  anger  so  far  exalts  and  exhausts  the 
powers  of  the  circulation,  as  not  to  leave  them  any 
further  excitability,  or  whether  as  in  the  death  occa- 
sioned by  excessive  grief,  the  powers  at  one  excessively 
debilitated,  are  no  longer  capable  of  returning  to  their 
usual  condition. 

If  the  total  and  instantaneous  cessation  of  the  cir- 
culation be  not  occasioned  by  this  debility,  a  variety 
of  lesions  in  the  blood  vessels  may  be,  notwitstanding, 
the  effect  of  it.  Desault  has  remarked  that  diseases  of 
the  heart,  and  aneurisms  of  the  aorta,  were  augmented 
in  number  during  the  revolution,  in  proportion  to  the 
evils  which  it  produced. 

Nor  does  respiration  depend  less  immediately  upon 
the  passions  ;  that  oppression,  that  anxiety,  and  sense 
of  suffocation,  which  is  the  sudden  effect  of  profound 
sorrow,  must  imply  in  the  lungs  a  remarkable  change 
and  sudden  alteration."  In  that  very  long  series  of 
chronic  or  accute  affections,  the  sad  attribute  of  the 
pulmonary  system,  must  we  not  often  look  to  the  pas- 
sions to  find  the  principle  of  the  disease  ? 

And  that  lively  sensation  at  the  pylorus  under  strong 
emotion,  that  ineffaceable  impression  which  sometimes 
remains  there,  from  whence  succeed  the  schirrhi  of 
which  it  is  the  seat,  that  sentiment  of  straitness,  as  it. 
f  K/yfLiZmnJicvs.  0/  //„         ..,  ,  were* 
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were,  about  the  stomach,  about  the  cwdia  in  particular:, 
ander  other  circumstances  those  spasmodic  vomitings, 
which  sometimes  follow  the  loss  of  a  beloved  object, 
the  news  of  a  fatal  accident,  or  any  kind  of  trouble,  the 
cause  of  which  are  the  passions;  that  sudden  interrup- 
tion of  the  digestive  phenomena  either  in  consequence 
of  agreeable  or  disagreeable  news,  those  affections  of  the 
bowels,  those  organic  lesions  of  the  intestines,  of  the 
spleen  observed  in  cases  of  melancholy,  or  hypochon- 
dria, diseases  which  are  always  preceded  by  sad 
forebodings  and  the  darker  affections  of  the  mind  ;  do 
not  all  these  indicate  the  very  strict  connexion  of  the 
digestive  viscera  with  the  state  of  the  passions  ? 

They  do;  and  the  secreting  organs' have  not  a  less 
connexion  with  them.  Sudden  fear  suspends  the 
course  of  the  bile,  and  is  the  occasion  of  jaundice  ; 
sudden  anger  is  often  the  origin  of  bilious  fever.  In 
a,  state  of  sorrow  or  joy,  sometimes  even  in  that  of 
admiration,  our  tears  flow  abundantly  :  the  pancreas  is 
not  less  frequently  affected  in  hypochondriasis. 

But  the  functions  of  the  circulation,  of  digestion, 
respiration  and  secretion,  are  those  which  are  most 
directly  under  the  influence  of  the  passions;  those  of 
exhalation,  absorption  and  nutrition  appear  to  be  less 
so.  Doubtless,  the  reason  of  this  is,  that  these  fu  nctions 
have  not  as  the  former  any  principal  focus,  or  essential 
viscera,  the  state  of  which  may  be  compared  with  that 
of  the  mind.  Their  phenomena  disseminated  through- 
out all  the  organs  belong  exclusively  to  none,  and  can- 
not be  observed  as  well  as  those,  the  effects  of  which 
are  confined  within  a  narrow  compass. 

Nevertheless,  the  alterations,  which  these  functions 
experience  are  not  less  real,  do  not  become  less 
apparent  after  a  certain  time;  let  the  man,  whose 
hours  are  marked  by  sorrow,  be  compared  with  hims 

.    ,  who 
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who  lives  in  peace  of  mind,  and  the  difference  of  the 
process  of  nutrition  in  the  one  and  in  the  other  will 
easily  he  seen. 

Let  us,  for  a  moment,  approximate  the  times,  when 
the  terrible  passions  of  sorrow,  of  fear  and  revenge 
seemed  to  brood  over  our  country,  and  those,  when 
safety  and  abundance  continually  supplied  us  with  the 
gayer  ones  so  natural  to  us  ;  we  may  then  recal  what 
at  the  two  periods  were  the  outward  appearances  of 
our  countrymen,  and  appreciate  the  influence  of  the 
passions  on  the  process  of  nutrition.    The  very  expres- 
sions which  are  continually  in  our  mouths  that  such  a 
one  is  dried  up  with  envy,  preyed  upon  by  remorse, 
consumed  and  wasted  away  with  sorrow,  do  not  even 
these  announce  how  much  the  nutritive  functions  are 
modified  by  the  passions  ? 
-t/Ht^-AU  w«ftic«..  I  know  not  for  what  reason  the  powers  of  absorption 
»avu^c  o-c^Wj    ^  exha]ation  should  not  be  subject  to  the  same  in- 
e^cC^M-  W"t  .fluence,  though  they  appear  to  be  less  so;  may  not 
tU^^^^^ropsies,  and  all  infiltrations  of  the  cellular  membrane, 
-aJLttttv        the  peculiar  vices  of  these  two  functions,  depend  on 
'«nu*trfLWsittJi.  mental  affection  f 1 

M^t^^Jl     *n  t^ie  m^st  °^  ^ese  disturbances,  of  these  partial 
XT^vUv^v»t  prAi  general  revolutions  which  are  produced  by  the 
^^j^^jr^j^assjQns  m  tjie  organic  phenomena,  let  us  consider  the 
orj**v(  actions  of  the  animal  life;  they  constantly  remain 

*^^<*^l"w  una^terec^  or  ^        ^°  exPer'ence  any  derangement, 
I£u\? wtou  lcv. such  derangement  has  ever  its  source  in  the  internal 
X-  functions. 

'?w*vvvUm^  tL4.c^  From  so  many  considerations  we  may  conclude  that 
l^^i^^l^A^  is  uPon  organic  and  not  upon  the  animal  life 
»x  k  il*.  t>*iWv »  that  the  passions  exercise  their  influence.  Accordingly, 
*u^4f^*r*whatever  serves  to  paint  them  must  relate  to  the 
y^^WvL.jV-;wUformer.  Ofthii  assertion,  our  gestures  which  are  the 
uw^jU^U^u,  mute  Cxpressions  both  of  the  sentiment  and  under- 

«0  K»  1*4*1.  V*v*c<fc  * 

io-o|uA^U       moU  »\Cvl*  .h^m^I  i***^  t^.ib^i|\tjv«ifc  ,4H^^»x*v.«jU4.*.»^stanvAjng 
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standing  are  a  remarkable  proof.    Thus  if  we  indicate  ail.  hJ[<*v^L*iA 
any  operation  of  the  memory,  imagination  or  judge-'i:»-U^  Mdt~~^  ? 
ment,  the  hand  is  carried  to  the  head  ;  do  we  wish  to*^  *•  *U^Uo4-tfL 


express  either  love  or  hatred,  or  joy  or  sorrow,  it  is  to 
the  seat  of  the  heart,  the  stomach  or  mte^tinesf  that  it  'tl"v»4w4t  j**  ^ T 
is  then  directed.  A  -it*       *v  / 

Victim  iuiit  aAi  . 

The  actor,  who  should  mistake  in  this  respect,  who  .4tMj&  v^ 
in  speaking  of  sorrow  should  refer  his  gestures  to  his  um*<&u.<Il 
head,  or  carry  them  to  his  heart,  for  purpose   of  ^  ^ ^ 

announcing  an  effort  of  genius,  would  be  ridiculed  for  *f 
a  reason  which  We  should  better  feel  then  comprehend. 

The  very  language  of  the  vulgar,  at  a  time  when  the  'S)  &.y>  <L  ^vA^a*.  | 
learned  referred  to  the  brain,  as  the  seat  of  the  soul, *  • 
affections  of  all  kinds,  distinguished  the  respective 
attributes  of  the  two  lives?*  "We  have  always  said  a 
strong  head,  a  head  well  urganized  to  denote  perfec- 
tion of  mind ;  a  e:ood  heart,  a  sensible  heart  to  indicate 
proper  feeling '  The  expressions  of  fury  circulating  in.  t-V*^  Yuu'  '"^V* 
the  veins,  and  stirring  up  the  bile;  of  joy  making  the^^^^^^*| 
heart  leap,  of  jealousy  distilling  its  passions  into  the  i0^y  e^idw  Vw-  ||j 
heart,  are  by  no  means  poetical  expressions,  but  the  v^^^W^  4^*  111 
enunciation  of  that  which  actually  takes  place  in  nature.  ur^^^^^s.9Y^r 
In  this  way  do  all  these  expressions,  the  language  ot 
the  internal  functions  enter  into  our  poetry,  which  in 
consequence  is  the  language  of  the  passions  or  the 
organic  life,  as  ordinary  speech,  is  that  of  the  under- 
standing or  the  animal  life.    Declamation  holds  a 
middle  place  between  the  two,  and  animates  the  cold 
tongue  of  the  brain  by  the  expressive  language  of  the 
inward  organs.  V 

I  shall  even  venture  to'Mssert  that  anger  and  love 
inoculate,  if  I  may  so  express  myself,  into  the  humours, 
into  the  saliva  particularly,  a  radical  vice,  which  ren- 
ders dangerous  the  bite  of  animals  at  such  times  ;  for 
these  passions  do  really  distil  into  the  fluids  a  poison, 
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as  we  indicate  the  fact  by  our  common  expressions. 
The  violent  passions  of  the  nurse  have  frequently  given 
her  milk  a  pernicious  quality,  from  whence  disease  has 
followed  to  the  child  ;  and  in  the  same  way  shall  we 
explain  (from  the  modifications  namely,  which  the 
blood  of  the  mother  receives  under  strong  emotion) 
the  manner,  in  which  these  emotions  operate  on  the 
nutrition,  the  conformation,  and  even  on  the  life  of  the 
foetus.    And  not  only  do  the  passions  essentially  in- 
fluence the  organic  functions,  in  affecting  their  res- 
pective viscera,  but  the  state  of  these  viscera,  their 
lesions,  the  variation  of  their  forces  concur  in  a  decided 
way  to  the  production  of  the  passions  themselves. 
Their  relations  with  age  and  temperament,  establish 
incontestably  tbis  fact.  , 
*VJv*  ^vt^VtL^     Who  does  not  know;for  instance,  that  the  individual 
IcnTta^  -Vt^T  °^  ^e  sanguine  temperament,    whose  expansion  of 
Z^^uXuJlJl^S  is  Sreat>  whose  circulatory  system  is  large  and 
tlwvuvttvTI^rZy.  strong  ;  who  does  not  know} that  such  a  man  is  pos- 
-tCui.«i  4<«^v  ,t o'c  gessecj  0f  a  disposition  to  anger  and  violence"?  that  when 

;*Uvv  ,^tttL.Uv«the  bilious  system  prevails,  the  passions  of  envy  and 
MuAtul^-iL.iii4  jjatreci  are  more  particularly  developed  ?*that  when  the 
U,  ^c|uaUJvw.  dja-Hvmphatic  system  is  pronounced,  are  pronounced  also 
ui  lU  u*^ti^4^tne  inactivity  and  dullness  of  the  individual  ? 
*^)*tbi*Jr  yuM^Jt  ^n  8enera^  tnat  wmc^  characterises  any  particular 
iC  tL- "7b  'Jllcnu  temPeramen^  consists  in  a  correspondent  modification 
TLtt-vw  \\nojoul^-^a  one  hand  of  the  passions,  and  on  the  other  of  the 
uT*1^  "  ^o  U4  state  oflhe  organic  viscera.  The  animal  life  is  almost 
K^^t'dL^^'  a^ways  a  stranger  to  the  attributes  of  the  tempera- 

tU^  liVcaw«M*.1"  The  same  may  be  said  of  age  ;  the  weakness  of  the 
uT^lXaf'^^  organization  of  the  child  coincides  with  his  timidity. 
IumI  l^tU^tLflhe  developement  of  the  pulmonary  rand  vascular 
tu.  u-vtcUuT'ctL  )  system,  with  the  courage  and  temerity  of  the  youth  ; 
fef}^  "  H'SWt  of  the  liver,  and  the  gastric  system  with  the  envy 
-  u^ULtfc  t>M*<P  *m*>ition,  and  intrigue  of  manhood,  ffijf  L  i^L,  I" 

Cruris-  —  it.  i,(  U*W1A*«A,  iWt"  cii^t«i*Ur\.'(j  <XJL> ,  ttv#kF"ytU<  |»A\<KMC.<rfo^li  M  K<&M«^ 
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In  considering  the  passions  as  affected  by  climate  i)YuU  V-u^? 
and  season,  the  same  relations  are  observed  between 
them  and  the  organic  functions ;  but  physicians  have 
sufficiently  noticed  these  analogies,  and  it  would  be, 
useless  to  repeat  them. 

At  present,  if  from  man  in  a  state  of  health,  we  look  ((*tuivftt(U<-<  IL 
to  man  in  a  state  of  disease,  we  shall  see  that  the  tu«u<,  tou,^hc 
lesions  of  the  liver,  of  the  stomach,  of  the  spleen,  the*wd  ^  "p™** 
intestines  and  heart  produce  a  variety  of  alterations  i^^u^Lm  tUeLo 
our  affections,  which  all  of  them  cease  together  wilhueu*.  L4~55  I 
their  causes. ^  AwtuAvatW^  | 

The  ancients,  better  than  our  modern  mechanicians,!^^^^^ 
then  were  acquainted  with  the  laws  of  the  economy,  duZ<cLva.d  £«+tI.\ 
in  supposing  that  our  bad  affections  were  evacuated-^,  tf^^iuut 
by  purgatives,  together  with  the  noxious  humours  or^v^4V  ? 
the  body.    By  disembarrassing  the  primae  vise  they 
got  rid  of  these  affections.    In  fact  how  dark  a  tint 
does  the  fulness  of  the  gastric  viscera  cast  upon  the 
countenance  !  the  errors  of  the  first  physicians  on  the 
subject  of  the  atrabilis,  were  a  proof  of  the  precision  oi 
their  observations  on  the  connexion  of  these  organs 
with  the  state  of  the  mind. 

In  this  way  every  thing  tends  to  prove,  that  the .  ^IfVie**.  «n4uk«uj| 
organic  life,  is  the  term,  in  which  the  passions  end,**^  ^ff^^^i 
and  the  centre  from  whence  ,they  origiriate.  But  wet-^^^*^^| 
shall  be  asked  perhaps,  why  vegetables,  which  Vwe>u^^v\Jiiih)' 
organically,  do  not  offer  any  vestige  of  them?  the "f**"^! 
reason  seems  to  be,  that  besides  their  want  of  the*^0^  * A^^l 
natural  excitants  or  the  passions,  namely  the  external  J^W^W^  lUU^n 
apparatus  of  the  senses,  they  are  wanting  alsb  in  those  nww*^  Cu*.Vu»#£k*  H 
internal  organs,  which  concur  most  especially  to  their  "f*  'H1 
production,  such  as  the  digestive  system,  that  of  thej^^ ^^.nMI 
general  circulation,  and  that  of  the  great  secretions, fy**  ^?.£I^*iJt 
which  are  remarked  in  animals.^"  ^T*     Hv«  I 

u^&cU*  t~v.u*L  Hum^  ^fertec ,  ew4»15  ^-^H*kS£<  1 
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Such  are  the  reasons  also  why  the  passions  are  so 
ohscure  in  the  Zoophytes,  in  worms,  &c.  and  why 
in  proportion  as  the  organic  life  becomes  more  simple 
in  the  series  of  animals,  and  loses  its  important  viscera, 
the  passions  are  less  observable, 

§  III. — The  passions  modify  the  action*  of  the  animal  life 
though  seated  in  the  organic  life. 

Although  the  passions  are  the  especial  attributes  of 
the  organic  life,  they  nevertheless  exert  an  influence 
pver  the  animal  life,  which  it  is  necessary  to  examine. 
The  muscles  of  volition  are  frequently  brought  into 
play,  and  their  actions  sometimes  exalted,  sometimes 
lowered  by  them  ;  the  strength  for  instance  of  the  man 
in  anger  is  doubled,  and  tripled  ;  is  exercised  with 
an  energy,  of  which  he  is  not  himself  the  master.  The 
source  of  this  augmented  power  is  manifestly  in  the 
heart.  [\[ 

^^T^rlrSSl'"  0rSa^,  3S  *  S*ial*  Prove  hereafter,  is  the  natural 

t.if^V***1XC'tant  °^  kram>  hy  means  of  the  blood,  which  it 
'_  ^^tL-^^VoXw^sends  thitherft  The  energy  of  the  cerebral  action  is 
i  tf^^tiWtv^tjuc.in  proportion  to  the  energy  of  the  stimulus  applied  to 
it,  and  we  have  seen  that  the  effect  of  anser  is  to  ira- 
^JuZi  AtU  wVvu^Press  a  £reat  vivacity  upon  the  circulation:  hence,  a 
y  o4,^v  ^J^u-cu^o^larger  quantity  of  blood  than  usual  is  thrown  upon  the 
*  •l.A/wJJu  Jbv*JJt -hrain  in  a  given  time.  The  consequence  is,  an  effect 
1  -lUj  < J"  iu  vVy«* analogous  to  that  which  happens  in  the  paroxysm  of 
ardent  fever,  or  the  immoderate  use  of  wine. 

It  is  then,  that  the  brain  being  excited  strongly,  ex- 
cites as  strongly  the  muscles  which  are  submitted  to 
its  influence;  accordingly  their  motions  must  be  invo- 
luntary, for  the  will  is  a  stranger  to  those  spasms, 
which  are  determined  by  a  cause  which  irritates  the 
medullary  organ.    Such  cause  may  be  a  splinter  ot 
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bone,  blood,  pus,  the  handle  of  a  scalpel  as  in  our  ex- 
periments ;  in  short  of  various  kinds. 

The  analogy  is  exact,  the  blood  being  transmitted  to 
the  brain  in  greater  quantity  than  usual,  produces  upon 
it  the  effect  of  the  different  excitants  above-mentioned. 
In  these  different  motions  then,  the  brain  is  passive  ; 
it  engenders  indeed  at  all  times  the  necessary  irradia- 
tions for  producing  such  motions,  but  these  irradia- 
tions in  the  present  instance  ,are  not  the  effect  of 
the  will. 

It  may  be  observed  also,  that  under  the  influence  of 
anger,  a  constant  relation  exists  between  the  contrac- 
tions of  the  heart  and  the  locomotive  organs  ;  they 
both  increase  at  the  same  time,  and  at  the  same  time 
resume  their  equilibrium.  In  every  other  case  on  the 
contrary, there  is  no  appearance  of  this  relation  ;  the 
action  of  the  heart  is  uniformly  the  same,  whatever  the 
affection  of  the  muscular  system.  In  convulsion  and 
palsy,  the  circulation  is  neither  impeded  or  accelerated. 

In  the  passion  of  anger,  in  fact,  we  see  the  very  mode 
of  the  influence,  which  the  organic  life  exercises  over 
the  animal  life.  In  the  passion  of  fear  also,  where  on 
the  one  hand  the  enfeebled  heart  directs  a  less  quantity 
of  blood,  and  consequently  a  smaller  cause  of  excite- 
ment to  the  brain,  and  where  on  the  other  hand  a 
del)  ill  t  v  may  be  observed  in  the  external  muscles,  we 
may  perceive  the  connexion  of  cause  and  effect. 
This  passion  offers  in  the  first  degree  the  phenomenon, 
which  in  the  last  degree  is  shewn  by  those  lively 
emotions,  which  suspending  altogether  the  efforts  of 
the  l^eart,  occasion  a  sudden  cessation  of  the  animal 
life  and  syncope. 

But  in  what  way  shall  we  account  for  those  modifi- 
cations of  the  motions  of  the  animal  life,  which  are  the 
effect  of  the  passions  ?  In  what  way  shall  we  explain 
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/}ie  cause  of  those  infinite  varieties,  which  succeed 
each  other  in  the  moveable  picture  of  the  face? 

All  the  muscles  which  are  the  agents  of  these 
motions  receive  their  nerves  from  the  brain  and  lie 
under  the  influence  of  the  will.  What  is  the  reason 
then,  that  when  acted  on  by  the  passions,  they  cease 
to  do  so,  and  enter  under  the  class  of  those  motions 
of  the  organic  life,  which  are  put  forth  without  our 
direction  or  consciousness.  The  following^  I  mistake, 
notjis  the  best  explanation  of  the  fact. 

The  most  numerous  sympathies  exist  between  the 
internal  viscera,  and  the  brain  or  its  different  parts. 
Every  step  which  we  make  in  practice^presents  us  with 
affections  of  the  brain  originating  sympathetically 
from  those  of  the  liver,  stomach  and  intestines.  Now 
as  the  effect  of  every  kind  of  passion  is, to  produce  a 
change  of  power  in  one  or  the  other  of  these  viscera, 
such  change  will  sympathetically  excite  either  the 
whole  of  the  brain  or  some  of  its  parts,  whose  re-action 
upon  the  muscles,  which  receive  from  thence  their 
nerves,  will  produce  the  motions,  which  are  then 
observed.  In  the  production  of  these  motionSjthe 
cerebral  organ  accordingly  must  be  passive;  it  is  active 
only  when  the  will  presides  over  its  efforts. 

The  effects  indeed  of  the  passions  are  similar  to 
those  diseases  of  the  internal  organs,  which  by  sym- 
pathy are  the  causes  of  atony,  palsy,  and  spasm. 

But  perhaps  the  inward  organs  act  upon  the  volun- 
tary muscles,  not  by  means  of  the  immediate  excitement 
of  the  brain,  but  by  direct  nervous  communication. 
Of  what  importance  to  us  is  the  manner?  We  are  not 
at  present  occupied  on  the  so  much  agitated  question 
of  the  manner  of  sympathetic  communication. 

The  essential  thing  is  the  fact  itself.  Now  in  this 
fact,  there  are  two  things  evident  j  the  affection  of  an 
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internal  organ  by  the  passions,  and  secondly  a  motion 
produced  in  consequence  of  such  affection  in  muscles, 
on  which  this  organ  in  the  common  series  of  the 
phenomena  of  the  two  lives^iasno  kind  of  influence. 
This  is  surely  a  sympathy;  for  between  it,  and  those  ! 
with  which  convulsion,  or  spasm  of  the  lace  present  us, 
when  occasioned  by  any  lesion  of  the  phrenic  center,  or 
the  stomach,  the  difference  is  only  in  the  cause,  which 
affects  the  internal  organ.  ^f/Lit/L 

Any  irritation  of  the  uvula,  qr  the  pharynx  con- 
vulsively agitates  the  diaphragm.  The  two  frequently 
repeated  use  of  fermented  liquors  occasions  a  general 
trembling  of  the  body.  But  that  which  happens  in 
one  mode  of  gastric  affection,  may  happen  in  another. 
What  matters  it,  whether  the  stomach  or  liver  be 
irritated  by  passion  or  by  some  material  cause  ?  It  is 
from  the  affection,  and  not  from  the  cause  of  the 
affection  that  results  the  sympathy. 

Such  in  general  is  the  manner  in  which  the  passions  \  i&cu*,*«nt 
withdraw  from  the  empire  of  the  will,  those  motions*^ 
which  by  nature  are  voluntary.^  Such  is  the  manner  in,.Jjf  ^^^^^J 
which  they  appropriate  to  themselves,  if  1  may  sot. ^a^Ji-tW 
express  myself,  the  phenomena  of  the  animal  life,  Ca^VU^vvk^wuH 
though  they  possess  their  seat  essentially  in  the  organic^ 
life.  J  & 

When  very  strong,  the  very  lively  affection  of  the 
internal  organs  produces  so  impetuously  the  sympa- 
thetic motions  of  the  muscles,  that  the  action  of  the 
brain  is  absolutely  null  upon  them;  but  the  first  im- 
pression past,  the  ordinary  mode  of  locomotion  re- 
turns. 

A  man  is  informed  by  letter  and  in  presence  of  comi 
pany,  of  a  piece  of  news,  which  it  is  his  interest  to 
conceal.  All  on  a  sudden  his  brows  become  contracted, 
he  grows  pale,,  and  his  features  are  moulded  according 
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to  the  nature  of  the  passion,  which  has  been  excited. 
These  are  sympathetic  phenomena  produced  by  the 
abdominal  viscera  which  have  been  affected  by  the 
passions,  and  which  in  consequence  belong  to  the 
organic  life.  But  in  a  short  time  the  man  is  capable  of 
panting  a  constraint  upon  himself,  his  countenance 
clears  up,  his  colour  returns.  Meanwhile  the  interior 
sentiment  continues  to  subsist  however,  but  the  volun- 
tary have  overpowered  the  sympathetic  motions,  the 
action  of  the  brain  has  surmounted  that  of  the  stomach 
or  the  liver  ;  the  animal  life  of  the  man  has  resumed 
its  empire. 

In  almost  all  the  passions  }  the  movements  of  the 
animal  life  are  mingled  with  those  of  the  organic  life, 
or  succeed  to  them  ;  in  almost  all,  the  passions,  the 
muscular  action  is  in  part  directed  by  the  brain,  in  part 
by  the  organic  viscera.  The  two  centers  alternately  over- 
powered the  one  by  the  other,  or  remaining  in  a  state 
of  equilibrium,  constitute  by  the  modifications  of  their 
influence,  those  numerous  varieties  which  are  seen  in 
our  mental  affections.  Jl<Y*»A$^h> 

And  not  only  on  the  brain,  but  on  all  the  other  parts 
of  the  body  also/lo  the  viscera  affected  by  the  passions 
exercise  their  sympathetic  influence.  Fear  affects  the 
stomach  in  the  first  place,  as  is  proved  by  the  sense  of 
strailncss  felt  there  at  such  time.  But  when  thus 
affected,  the  organ  re-acts  upon  the  skin,  with  which 
it  iias  so  strict  a  connexion,  and  the  skin  immediately 
becomes  the  scat  of  the  cold  and  sudden  sweat,  which 
is  t  hen  so  often  felt.  This  sweat  is  still  however  of  the 
same  nature  with  that  which  is  occasioned  by  tea^  or 
w:n m  liquids.  Thus  a  glass  of  cold  water,  or  a  currcm 
(tf  cold  air,  will  suppress  this  excretion  by  means  of 
rii'-  relation,  which  exists  between  the  skin,  and  the 
mufous  surfaces  of  the  stomach  or  bronchia?.  Wc 
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■must  carefully  distinguish  between  sympathic  sweating, 
and  that,  of  which  the  cause  is  directly  made  upon 
the  skin. 

Hence  though  the  brain  be  not  the  only  term  of  the 
re-action  of  the  internal  viscera  which  are  affected  by 
the  passions,  it  is  nevertheless  the  principal  one,  and 
in  this  respect  may  always  be  considered  as  a  focus  at 
all  times  in  opposition  to  that  which  is  centered  in  the 
internal  organs. 

^  IV.—O^*  the  epigastric  centre. — 7/  does  not  exist  in  the 
sense,  which  Authors  have  pretended. 

Authors  have  never  been  at  variance  with  respect 
to  the  cerebral  focus.     The  voluntary  motions  have 
ever  been  regarded  as  an  effect  of  its  irradiations. 
They  do  not  equally  agree  upon  the  subject  of  the 
epigastric  focus ;  some  of  them  place  it  in  the  dia- 
phragm, others  in  the  pylorus,  others  in  the  plexus  of 
the  great  sympathetic  nerve- 
But  on  this  point,  they  appear  to  me  to  be  all  of 
them  in  the  wrong.    They  assimilate  or  rather  identify 
the  second  with  the  first  focus—  they  think,  that  the 
passions,  as  well  as  the  sensations  have  their  seat  in  an 
invariable  center.    That,  which  has  led  them  to  this 
opinion  has  been  the  sentiment  of  oppression,  which  is 
felt  at  the  cardia  under  all  painful  affection. 

But  it  is  to  be  remarked,  that  in  the  internal  organs, 
the  sentiment  produced  by  the  affection  of  a  part  is 
always  an  unfaithful  index  of  the  seat  and  extent  of 
such  affection.  For  example,  hunger  must  un- 
doubtedly affect  the  whole  of  the  stomach,  but  the 
sensation  of  hunger  is  transmitted  to  us  only  by  the 
.  cardia.  A  large  inflamed  surface  in  the  pleura  for  the 
most  part  gives  rise  to  a  pain,  which  is  felt  only  in  a 
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point.  How  often  does  it  happen  that  in  the  head  or 
the  abdomen,  a  pain  which  is  referred  but  to  a  very 
limited  space  ^coincides  with  a  largely  disseminated 
affection,  with  an  affection  possessing  even  a  different 
seat  from  that  which  is  presumed.  We  should  never 
consider  the  place  to  which  we  refer  the  sentiment  as  a 
sure  index  of  that  which  the  affection  occupies,  but 
only  as  a  sign  that  it  exists  either  there  or  thereabouts- 
From  all  this  it  follows,  that  to  form  a  judgment  of 
the  organ,  to  which  such  or  such  a  passion  relates,  we 
ought  to  recur  to  the  effect  produced  in  the  functions 
of  the  organ  by  the  influence  of  the  passion,  and  not 
to  the  feelings  of  the  patient.  In  setting  out  from  this 
principle  it  will  be  easy  to  see,  that  it  is  sometimes  the 
stomach  and  alimentary  canal,  sometimes  the  sangui- 
ferous system,  sometimes" the  viscera  belonging  to  the 
secretions  which  experience  a  change. 

I  shall  not  repeat  the  proofs  of  this  assertion,  but 
supposing  it  to  be  demonstrated,  I  shall  assert  that  there 
does  not  exist  for  the  passions^as  there  does  for  the 
sensations, a  fixed  and  constant  center;  that  on  the 
contrary  the  liver,  the  lungs,  the  spleen,  the  stomach, 
u>uk  ^&tuM»and  the  heart,  are  turn^by^Uirn  affected,  and  at  such 
time  farm  that  epigastric  center  so  celebrated  in  modern 
works ;   and  if  in  general  we  refer  to  this  region  the 
sensible  impression  of  all  our  affections,  the  reason  is 
that  all  the  important  viscera  of  the  organic  life,  ar«^ 
eUl    .there  concentrated.    In  fact,  if  nature  had  separated 
tU»  U  <uJU*foAtnese  viscera,  had  the  liver  for  instance  been  placed  in 
vutwaH,--the  pelvis,  and  the  stomach  in  the  neck,  the  heart  and 
"fV  spleen  remaining  as  they  now  are  seated,  in  such  case 
ui^XXu*c^3A^e  epigastric  focus  would  disappear,  and  the  local 
cUu  u<A        sentiment  of  our  passions  vary  according  to  the  part 
*  ^"^J^*?  affected. 

T^V^H*  '  In 
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In  determining  the  facial  angle.  Camper  has  thrown 
much  light  upon  the  proportion  of  intelligence  enjoyed 
by  the  several  classes  of  animals.  It  appears  thatu  not 
only  the  functions  of  the  brain,  but  that  all  those  of 
the  animal  life  which  are  centered  there,  have  this  angle 
for  the  measure  of  their  perfection. 

It  would  be  a  very  pleasing  thing  could  we  indicate 
in  the  same  way  a  measure,  which^assumed  from  the. 
organs  of  the  internal  life,  might  fix  the  rank  of  each 
species  with  regard  to  the  passions.    The  dog  is  much 
more  susceptible  than  other  animals  of  the  sentiments 
of  gratitude,  of  joy,  of  sorrow,  of  hatred,  and  of  friend- 
ship ;  has  he  any  thing  more  perfect  in  his  organic  life  ?  <^ 
the  monkey  astonishes  us  by  his  industry^  his  dispo-  jilovJuh^ 
gition  to  imitate,  and  by  his  intelligence ;  his  animal  anrtt«. 
life  is  certainly  superior  to  that  of  every  other  species.  £^ 
Other  animals,  such  as  the  elephant,  interest  us  byj^^,^  *  \(T^ 
their  attachment,  their  affection,  their  passions ;  theyr^  Jl.TiicW, 
delight  us  also  with  their  address,  and  the  extent  of  j?*  j 
their  intelligence.    With  them  the  cerebral  center  and  ^^(^  j*u*~^ 
the  organic  viscera  are  perfect  alikel   Ju-urU<4  ?  ^u*X  C^ttt* 

A  rapid  dance  over  the  series  of  animals  will  shew  fAo^u^'  1**"*] 
us  also,  that  in  some  of  them  the  phenomena,  whic.h  ^j^^^^i^JLl 
arise  from  sensation,  predominate  over  those  which  *~  i 

have  their  origin  in  the  passions ;  in  others  we  shall  see^ 
the  latter  superior  in  power  to  the  former,  and  in  others 
again,  a  balance  established  between  the  two.  These 
circumstances,  which  we  remark  in  the  long  chain  of 
animated  beings,  we  may  remark  in  the  human  species, 
alone.    In  one  man  the  passions  are  the  great  princi-  , 
pie  of  motion  ;  the  influence  of  his  animal  life  is  con- 
tinually surpassed  by  that  of  his  organic  life,  and 
incessantly  induces  hfm  to  act  in  a  way  to  which  the 
will  is  almost  a  stranger,  and  which  often  entails  upon 
him  the  bitterest  regret,  when  his  animal  life  resumes 

****  * 
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its  empire.  In  another  man,  the  animal  life  is  the 
stronger  of  the  two.  In  such  case,  the  understanding 
seems  to  be  augmented  at  the  expence  of  the  passions, 
the  latter  remaining  in  that  silence,  to  which  the  orga- 
nization of  the  individual  has  condemned  them. 

That  man  enjoys  the  happiest  constitution  in  whom 
the  two  lives  are  balanced,  in  whom  the  cerebral  and 
epigastric  centers  exercise  the  one  upon  the  other  an 
equal  action,  whose  intellect  is  warmed,  exalted,  and 
animated  by  the  passions,  but  whose  judgment  makes 
him  .at  all  times  master  of  their  influence. 

It  is  this  influence  of  the  passions  over  the  actions  of  the 
animal  life,which  composes  what  is  named  the  character. 
Character  as  well  as  Temperament  depends  upon  the 
organic  life ;  possesses  all  its  attributes,  and  is  a 
stranger  to  the  will  in  all  its  emanations ;  for  our 
exterior  actions  form  a  picture  of  which  the  ground 
and  design  do  indeed  belong  to  the  animal  life,  but 
upon  which  the  organic  life  extends  the  shading  and 
colouring  of  the  passions.  The  character  of  the  indivi- 
dual is  constituted  by  such  shades  and  colours. 

The  alternate  predominance  of  the  two  lives  has 
been  remarked  by  almost  all  philosophers.i"  Plato, 
Marcus  Aurelius,  Bacon,  St.  Augustine,  St.  Paul, 
Leibnitz,  Van  Helmont^Buffon  and  many  others,  have 
recognized  in  man  two  "principles,  by  one  of  which  we 
become  the  masters  of  all  our  moral  actions,  by  the 
other  the  contrary.  We  have  nothing  to  do  with  the 
nature  of  these  principles.  Our  business  is  with  their 
phenomena;  we  shajl  analyze  the  relations  by  which 
they  are  united 
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CHAPTER  the  SEVENTH. 


"General  Differences  of  the  Two  Lives  with 
respect  to  vital  power. 

THE  greater  number  of  Physicians,  who  have  written 
upon  the  vital  properties,  have  begun  by  researches 
on  their  principle,  have  endeavoured  to  descend  from 
the  knowledge  of  the  nature  of  this  principle  to  that 
of  its  phenomena,  instead  of  ascending  from  observation 
to  theory.  The  Archaeus  of  Van  Helmont,  the  soul  of 
Stahl,  the  vital  principle  of  Barthez,  the  vital  power  of 
others,  have  each  in  their  turn  been  considered  as  the 
sole  center  of  every  action  possessing  the  character  of 
vitality,  have  each  in  their  turn  been  made  the  com- 
mon base  of  every  physiological  explanation.  But 
these  bases  have  every  one  of  them  been  sapped,  and 
in  the  midst  of  their  wrecks  have  remained  the  facts 
alone  which  rigorous  experiment  has  furnished  upon 
the  subject  of  sensibility  and  mobility. 

So  narrow  indeed  are  the  limits  of  the  human  under- 
standing, that  the  knowledge  of  first  causes  has  almost 
always  been  interdicted.  The  veil,  which  covers  them 
envelopes  with  its  innumerable  folds-whoever  attempts 
to  rend  it. 

In  the  study  of  nature,  principles  are  certain  general 
results  of  first  causes,  from  whence  proceed  innumer- 
able secondary  results.  The  art  of  finding  the  con- 
nexion of  the  first  with  the  second  is  that  of  every 

judiciou* 
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judicious  mind.  To  seek  the  connection  of  first 
causes  with  their  general  effects  is  to  walk  blindfold  in 
a  road  from  whence  a  thousand  paths  diverge. 

Of  what  importance  Resides  }to  us  are  these  causes r 
Is  it  necessary  to  know  the  nature  of  light,  of  oxygen 
~\%Ut  tvXalJL*  •  anc*  cal°ric  to  study  their  phenomena  ?"V  Without  the 
V^w  mu^4  L.  knowledge  of  the  principle  of  life,  cannot  we  analyse 
oi.(U*u  jw^kcv* iis  properties?  In  the  study  of  animals  let  us  proceed 
*x.  i  l^**  as  modern  metaphysicians  have  done  in  that  of  the 
tfw,  WoJfL/  un^erstanding.  Let  us  suppose  causes,  and  attach 
twxU.  tv  -itU*^   ourselves  to  their  general  results. 

'Vuiev  u+vu.       §  I- — Difference  between  vital  power  and  physical  lan. 

«u.  lui^xc  J^ftWjIn  considering  the  powers  of  life,  we  shall  perceive 
<w   in  the  first  place  a  remarkable  difference  between  them 


^^^^V^^iiod  the  laws  of  physics.  The  first  incessantly  vary  in 
on*  t*wtctfrU^t  their  intensity,  in  their  energy,  in  their  developement, 


yjy^^u^gt;  1k<-  are  continually  passing  from  the  last  degree  of  pros- 
^j^V^^^  tration,  to  the  highest  pitch  of  exaltation,  and  assume 
fc^^+l^^     under  the  influence  of  the  most  trifling  causes  a  thou- 
*JUa.  <tw»^  u  *tUtsan<^  modifications  ;  for  the  animal  is  influenced  by 
every  thing  which  surrounds  him;  he  wakes, he  sleeps, 
"f^^^'reposes  or  exercises  himself,  digests,  or  is  hungry,  is 
-|u>*U»t*  irv&j  ^subject  to  his  own  passions,  and  to  the  action  of  foreign 
u^t**^^      bodies.    On  the  contrary  the  physical  laws  are  invari- 
'^Up^t^JLc^  able,  the  same  at  all  times,  and  the  source  of  a  scries 
U^X  ^  lLm  of  phenomena  at  all  times  similar.    Attraction  is  a 
^l^m.  *>«**^physical  power  ;  it  is  always  in  proportion  to  the  mass 
V^X-f.cvet  of  brute  matter  in  which  it  is  observed  ;  sensibility  is 
fc^u.  W»  oc  a  vjta|  pOWer^  DUt  in  tlie  Same  mass  of  matter,  in  the 
^^t„Sdjame  organic  part  its  quantity  is  perpetually  changing. 

ci^a,.  frf          The  invariability  of  the  laws  which  preside  over  the 

phenomena  of  physics,  enables  us  to  apply  the  for- 
mulae of  calculation  to  all  the  sciences,  which  have 

them 
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theiii  for  their  object.  -  Applied  to  the  actions  of  the 
living  body,  the  mathematics  can  never  give  us  for- 
mulas. The  return  of  a  comet,  the  resistance  of  a  fluid 
in  traversing  an  inert  canal,  the  rapidity  of  a  projec- 
tile may  be  calculated  ;  but  to  calculate  witli  Borelli 
the  force  of  a  muscle,  with  Keil  the  velocity  of  the 
blood,  with  Jurine  and  Lavoisier  the  quantity  of  air, 
which  enters  into  the  lungs,  is  to  build  upon  a  quick 
sand,  an  edifice  solid  of  itself,  but  necessarily  decreed 
to  fall  for  want  of  a  foundation. 

This  instability  of  the  vital  powers,  this  disposition1, 
which  they  continually  have  to  change,  impress  upon 
all  the  physiological  phenomena  a  character  of  irregula- 
rity which  particularly  distinguishes  them  from  those  of 
physics.  The  latter  for  ever  the  same,  are  well  known 
when  once  they  have  been  analyzed  ;  but  who  can  say 
that  he  knows  the  former,  because  he  has  analyzed 
them  under  the  same  circumstances,  a  multitude  of 
times.  The  urine  indeed,  the  saliva,  or  the  bile  indif- 
ferently taken  from  such  or  such  A  subject,  may  be 
analyzed,  and  hence  results  our  animal  chemistry  ;  but 
such  a  chemistry  is  the  dead  anatomy  of  the  fluids, 
not  a  physiological  chemistry.  The  physiology  of  the 
fluids  should  be  composed  of  the  innumerable  varia- 
tions which  they  experience  according  to  the  different 
states  of  their  respective  organs. 

The  urine  after  taking  food  is  not  the  fluid,  which  it  ^HoUdroM,. 
is  after  sleeping ;  it  contains  in  winter,  principles  which *t^k'  Ir^-jr^ 
are  foreign  to  it.  during  summer,  when  the  prmcipal^rT**' it**": 
excretions  are  made  by  the  skin/"  The  simple  passage  &u£4^*|Z(fe^ 
from  heat  to  cold, Toy  suppressing  sweat  and  the  pulmo-  «^TuTIm4^H 
nary  exhalation,  will  change  its  composition^  The3^ | 
Same  is  true  Of  the  other  fluids  ;  the  state  of  the  vital  J^CJtLi^Jd 
powers  in  the  organs,  which  are  the  sources  of  them,'iH^^5*«^r 
changes  at  eyery  moment ;  and  therefore,  the  secreted  itJcESuUJr 
, /.  S  substances?***  . A 
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which  entirely  depend  upon  tile  mode  of  action  in  the 
organs,  must  be  us  various. 

Who  will  venture  to  assert,  that  he  knows  the  nature 
of  a  fluid  of  the  living  economy  if  he  has  not  analyzed 
it  in  the  infant,  in  the  adult,  and  the  aged,  in  the  male 
and  in  the  female,  at  every  season,  during  the  calm  of 
the  mind,  and  the  storm  of  the  passions,  whicli  so  ma- 
nifestly influence  its  nature  ?  To  know  such  fluid  per- 
fectly, will  it  not  be  requsite  also  to  examine  the  diffe- 
rent alterations  of  which  it  is  succeptible  in  conse- 
quence of  disease  ? 

The  instability  of  the  vital  powers,  is  the  quicksand 
on  which  have  sunk  the  calculations  of  all  the  Physi- 
cians of  the  last  hundred  years.  The  habitual  varia- 
tions of  the  living  fluids,  dependent  on  this  instability, 
one  would  think  should  be  no  less  an  obstacle  to  the 
analyses  of  the  chemical  physicians  of  the  present 
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From  this  reasoning  it  is  easy  to  perceive,  that  the 
science  of  organized  bodies  should  be  treated  in  a  very 
different  manner  from  that  of  inorganic  bodies.  To  the 
former  a  different  language  almost  is  requisite;  for  the 
greater  number  of  the  words,  which  we  transfer  from 
the  physical  sciences,  into  those  of  the  animal  or 
vegetable  economy,  incessantly  recall  ideas,  which  arc 
by  no  means  consistent  with  their  phenomena. 

Had  physiology  been  cultivated  by  men  before  phy- 
sics, I  am  persuaded  that  many  applications  of  the 
former  would  have  been  made  to  the  latter;  rivers 
would  have  been  seen  to  flow  from  the  tonic  action  of 
their  banks,  crystals  to  unite  from  the  excitement, 
which  they  exercise  upon  their  reciprocal  sensibilities, 
and  planets  to  move  because  they  mutually  irritate 
each  other  at  vast  distances.'  All  this  would  appear 
unreasonable  to  us,  who  think  of  gravitation  only  in 
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the  consideration  of  these  phenomena;  and  why 
should  we  not  in  fact  be  as  ridiculous  when  we  arrive 
with  this  same  gravitation,  with  our  affinities  and  che- 
mical compositions,  and  with  a  language  established 
upon  their  fundamental  data  begin  to  treat  of  a  science, 
with  which  they  have  nothing  whatsoever  to  do.  Phy- 
siology would  have  made  a  much  greater  progress,  if 
all  those  who  studied  it,  had  set  aside  the  notions  which 
are  borrowed  from  the  accessary  sciences,  as  they  are 
termed.  But  these  sciences  are  not  accessary  ;  they 
are  wholly  strangers  to  physiology,  and  should  be 
banished  from  it  wholly. 

Physics  and  chemistry  are  related  to  each  other  in 
many  points,  because  the  same  laws  in  a  variety  of  in- 
stances preside  over  the  phenomena  of  both  of  them ; 
but  an  immense  interval  divides  them  from  the  science 
of  organic  bodies ;  because  a  very  great  difference  ex- 
ists between  the  laws  which  are  proper  to  them,  and 
those  of  life.  To  say  that  physiology  is  made  up  of 
the  physics  of  animals,  is  to  give  a  very  inaccurate  idea 
of  it ;  as  well  might  we  say  that  astronomy  is  the 
physiology  of  the  stars. 

But  the  present  digression  has  already  been  much  too 
long.  We  shall  how  consider  the  vital  powers  with  re- 
spect to  the  two  lives  of  the  animal. 

§  II. — Difference  between  the  vital  'properties  and 
those  of  texture* 

In  examining  the  properties  of  every  living  organ, 
we  may  distinguish  them  into  two  two  kinds.  Those 
of  one  kind  are  dependent  immediately  upon  life,  begin 
and  finish  with  it,  or  rather  form  its  principle  and  its 
essence.  Those  of  the  other  are  connected  with  it  only 

indirectly, 
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indirectly,  and  appear  rather  to  depend  upon  the  orga- 
nizatiori  and  texture  of  the  parts  of  the  body. 

The  faculties  of  perceiving}  and  spontaneously  con- 
tracting^are  vital  properties  :  extensibility,  and  the  fa- 
culty of  contraction  upon  the  cessation  of  the  extend- 
ing power,  are  properties  of  texture;  thelatter^it  is 
true,  are  possessed  of  a  greater  energy  when  existing  in 
the  living  fibre,  but  they  remain  with  the  organ  when 
life  has  ceased ;  the  decomposition  of  the  organs,  is 
the  term  of  their  existence.  I  shall  first  examine  the 
vital  properties. 


i  t* 

§  III.— <-Of  the  two  kinds  of  sensibility  }  of  the  animal 
and  organic  sensibilities. 

It  is  easy  to  perceive,  that  the  vital  properties  can 
be  only  those  of  perception  and  motion,'  but  in  the 
two  lives  they  possess  a  very  different  character.  In 
the  organic  life,  sensibility  is  the  faculty  of  receiving  an 
impression  ;  in  the  animal  life,  it  is  the  faculty  of  re- 
"^^u^ivt^  ceivingan  impression  pins  that  of  referring  such  impret- 
jtwXv  UU UJm.- si°n  to  a  common  center.    The  stomach  is  sensible  to 
-al"tvvu/&4t'iv*U,  the  presence  of  aliments,  the  heart  to  the  stimulus  of 
bLf<°Tw  the  blood,  the  ex  ere  tin's:  tube  to  the  contact  of  the 

WuA  l-VvT  nU-u-ow  ,  0 

Aum>  tU i~.uJw«.tit|  fluid,  which  is  peculiar  to  it ;  but  the  term  of  this  sen- 
»]- M .Q^M  <U >t*uJv  bi|ity  is  in       OVp-an  itself.    In  the  same  way  do  the 

U*l;U  vL**  \fA^o  eyes,  the  membranes  of  the  nose  and  the  mouth,  the 
•y-t^.'M  ^^"^-skin,  and  all  the  mucous  surfaces,  at  their  origin,  re- 
•Tt^^^c^Vtw'  ceive  an  impression  from  the  bodies  which  are  in  con- 
L^^LjLi        tact  with  them,  but  they  afterwards  transmit  such  im- 
pression to  the  brain,  which  is  the  general  center  of  the 
sensibility  of  these  organs. 

There  is  an  animal  sensibility  then,  and  an  organic 
sensibility^  Upon  the  ofie  depend  the  phenomena  of  di- 
gestion, circulation;  secretion,  exhalation,  absorption, 
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continues  there,  for  during  the  whole  of  such  time,  the 
action  of  the  mucous  glands  of  the  passage  is  aug- 
mented, from  whence  arises  a  species  of  catarrh,  but 
the  individual  for  the  first  moments  only  had  a  painful 
conciousness  of  the  presence  of  the  instrument. 

We  every  day  observe,  that  inflamation  in  exalting 
the  organic  sensibility  of  a  part,  transforms  the  organic 
into  the  animal  sensibility  :  the  cartilages  thus,  and  the 
serous  membranes  which  in  their  ordinary  state  have 
only  the  obscure  sentiment,  which  is  necessary  to  their 
nutrition,  in  an  inflammatory  state  are  possessed  of  an 
animal  sensibility,  which  is  frequently  stronger  than 
that  of  the  organs  to  which  it  is  natural.    And  why? 
Because  the  essence  of  inflammation  consists  in  ac- 
cumulating the  powers  of  the  part,  and  this  accumula- 
tion suffices  for  changing  the  mode  of  the  organic 
sensibility,  which  differs  from  the  animal  sensibility  in 
quantity  only. 

From  these  considerations  it  is  evident  that  the  dis- 
tinction above  established  with  respect  to  sensibility 
consists  in  the  different  modifications  of  which  this 
power  is  susceptible,  and  not  in  its  nature,  which  is 
every  where  the  same.  This  faculty  is  common  to  all 
the  organs ;  they  are  all  of  them  possessed  of  it ;  it 
forms  their  true  vital  character;  but  more  or  less 
abundantly  distributed  to  each,  it  gives  to  each  a  dif- 
ferent mode  of  existence.  No  two  parts  enjoy  it  in  the 
same  proportion.  In  these  varieties  there  is  a  degree^ 
above  which  the  brain  is  the  term  of  it,  beneath  which 
the  organ  alone  is  sensible  of  the  impression. 

If, to  render  my  ideas  on  this  head,  I  were  to  use  a  y  ^///«/ 
vulgar  expression,  I  should  say, that  distributed  in  such  ,J  ~Jh 

a  dose  to  an  organ  sensibility  is  animal:  in  such  v^^^A^ 
another  dose  organic.^vNow  that,  which  varies  the 
dose  of  sensibility,  is  sometimes  the  order  of  nature, 
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(in  which  way  the  skin  and  the  nerves  are  more  sensi 
blethan  the  tendons,  and  cartilages ;)  at  other  times, 
disease;  thus  in  doubling  the  dose  of  sensibility  to  the 
cartilages  inflammation  renders  tliem  equal  in  this 
Tespect,  and  even  superior  to  the  former,  and  as  u 
thousand  causes  may  at  every  moment  exalt  or  dimi- 
nish this  power  in  any  part  of  the  body3  it  may  be 
changing  at  every  moment  from  the  animal  to  the 
organic  type.  Hence  proceeds  the  reason,  why  authors, 
who  have  made  it  the  object  of  their  experiments,  have 
come  to  results  so  different ;  and  why  some  of  them 
have  observed  the  periosteum  and  dura  mater  to  be 
insensible,  while  others  have  put  them  down  on  the 
contrary  as  endowed  with  an  extreme  sensibility. 

i 

^  IV.  Of  the  relation  which  exists  between  the  sensibility 
of  each  organ,  and foreign  bodies. 

Although  the  sensibility  of  each  organ  be  subject  to 
continual  variations,  it  is  nevertheless  distributed  to 
each  by  nature  in  a  determined  quantity ;  in  a  quan- 
tity to  which  it  ever  returns  after  its  alternatives  of 
augmentation  or  decrease.  In  this  respect  it  resem- 
bles the  pendulum,  which  in  each  of  its  different 
oscillations  resumes  the  place  lo  which  it  is  brought 
down  by  gravitation. 

It  is  this  determined  sum  of  sensibility,  which 
especially  composes  the  life  of  each  organ,  and  fixes 
the  nature  of  its  relations  with  foreign  bodies;  in  this 
way  the  ordinary  sum  of  sensibility  in  the  urethra. fifs 
it  for  the  passage  of  the  urine;  but  if  this  sum  he 
augmented,  as  in  strong  erection  of  the  penis,  the 
above  relation  ceases :  the  canal  refuses  itself  to  the 
urine,  and  suffers  itself  to  be  traversed  by  the  semen 
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only,  which  iu  its  turn  has  no  relation  with  the  sensi- 
bility of  the  urethra  when  the  penis  is  not  erected. 

From  hence  proceeds  the  reason  of  the  puckering 
up  and  spasm  of  the  parotid,  the  cystic,  and  pancrea- 
tic ducts,  as  well  as  of  the  excreting  tubes  in  general, 
when  the  molecules  of  any  other  fluid  than  that,  which 
they  are  destined  to  convey  are  present  within  them. 
The  sum  of  their  sensibility  corresponds  exactly  with 
the  nature  of  their  respective  fluids,  but  is  dispropor- 
tionecl  to  that  of  any  other.  The  spasmodic  con- 
traction of  the  larynx  when  irritated  by  any  foreign 
body  is  produced  in  the  same  manner  ;  for  the  same 
reason  the  ducts,  which  open  upon  the  mucous  sur- 
faces, though  at  all  times  in  contact  with  a  variety  of 
different  fluids,  are  never  penetrated  by  thrern.  The 
mouths  of  the  lacteals  however  patulous  within  the 
alimentary  canal  will  take  up  the  chyle  only,  they 
reject  the  fluids,  which  are  mixed  with  it ;  for 
with  these  their  sensibility  has  no  relation. 

Such  relations  do  not  exist  only  between  the  dif- 
ferent sensibility  of  the  organs,  and  the  different  fluids 
of  tlie  body;  but  they  may  be  exercised  also  between 
exterior  substances,  and  the  various  parts  of  the  living 
system.  The  sum  of  sensibility  in  the  bladder,  the 
kidneys  and  the  salivary  glands  has  a  peculiar  analogy 
with  cantharides  and  mercury.  It  might  be  thought 
that  the  sensibility  of  each  organ  is  modified,  that  it 
assumes  a  peculiar  nature,  and  that  it  is  this  diversity 
of  nature,  which  constitutes  the  difference  of  the  re- 
lations of  the  organs  with  regard  to  bodies  in  contact 
with  them;  but  a  number  of  considerations  tend  to 
prove  that  such  difference  is  occasioned,  not  by  any 
difference  in  the  nature,  but  in  that  of  the  sum,  the 
idose,  the  (piantity  of  the  sensibility,  if  such  word* 
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inay  be  applied  to  a  living  property.  I  shall  adduce 
the  following  instances  :— 

The  absorbent  orifices  of  the  serous  surfaces,  arc 
sometimes  bathed  for  months  together  in  the  fluid  of 
dropsies,  and  take  up  nothing.    But  if  the  sensi'  :lr 
of  these  orifices  be  exalted  by  tonics,  or  an  effort  of 
nature,  in  such  case  it  will  place  itself,  if  I  may  so  say, 
in  equilibrium  with  the  fluid,  and  absorption  will  be 
"\ .HuJUurfU  V  maa*e'    The  resolution  of  tumours  presents  us  with  the 
Qweutlo-vCt  uKA4.sume  phenomena;  as  long  as  the  powers  of  the  parts 
"k<a!'^*VV>Uk^  ale  weukened,  lue  lymphatics  refuse  admittance  to  the 
i*U*tL  extravasated  substances  ;  but  if  the  sum  of  these 

i^(v*~w*«»tUvpowers  be  augmented  by  the  use  of  resolvents^  in  a 
vttwtx«u»w  »w  s|loyt  time>  flom  t|ie  action  of  the  lymphatics,  the  tu- 

vvot  M^WTeacL- mour  will  disappear  :  horn  the  same  cause, the  blood, 
L«i  «L"tA*»u  and  other  fluidsJare  taken  up  with  a  sort  of  avidity  at 
T^T         "times,  and  at  others,  not  at  all. 

uka*  iv^X^Ou.)  The  art  of  the  physician,  then,  in  the  use  of  resol- 
i0m.b*w  vents,  must  consist  in  ascertaining  the  degree  of  sensi- 
^■^^^'V^'bilitv  which  he  requires  in  the  vessels  for  the  purpose 
Vit^X^u  ^-.which  he  has  in  view  ;  and  in  exalting  or  depressing 
4<^«^/^«jf  this  power  accordingly.  In  this  way,  in  different  cir- 
-y^JUsjtA. of-     cumstailces  j-esol vents  may  be  taken  from  the  class  of 
ua*jl  toioott^  the  debilitating  or  stimulating  remedies, 
coi^uifi^  ^^The  whole  of  the  theory  of  inflammation  is  connected 
(c^  p(L  fj^><.J.)with  the  above  ideas.    It  is  well  known^that  the  system 
ut^LU  U*.cLcv-0f  tjie  cana|s^  which  circulate  the  blood.gives  birth  to 

.yUt^^T^-^-a  number  of  other  small  vessels,  which  admit  only  the 
-tih  ,ujo"  tl^serous  part  of  this  fluid.     Why  do   not  the  red 
^globules  pass  into  the  serous  vessels,  though  there 
^^*^^Jexist  a  continuity  of  canal  ?    The  cause  by  no  means 
•\J*Mrw^"U-  VnJ-consists  in  the  disproportion  of  the  vessels  to  the  glo- 
1*  •A**x\»*-t.bules;as  Bocrhaave  ban  taught.    The  breadth  of  the 
vhitc  vessels  might  be  double  or  triple  that  of  the  red 
vessels,  and  still  the  globules  of  the  latter  colour  would 

not 
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not  pass  into  them,  if  there  were  not  to  exist  a  relation**  *-lk»*t  «U  = 
between  the  sum  of  the  sensibility  of  the  vessels,  andt^^ySr*^**' 
the  nature  of  the  grobulesT  Neither  will  the  chyme  jc^t  ^^^3  J 
r  ss  ifcfcp  the  Choledochus,  though  the  diameter  of  this  ^*Mwl'rtIt.«t*W  J 
carts!  be  very  much  larger,  than  that  of  the  attenuate^^^^tj^A'1^  | 
molecules  of  the  aliments:    Now  in  the  healthy  state.  ,i   1  \    "L  / 
the  quantity  of  sensibility  in  the  while  vessels  being  ^^""^^  *  ^ 
inferior  to  that  in  the  red  ones,  it  is  evident ; that  the^o*i^fc£«.  l^wl 
relation  necessary  to  the  admision  of  the  coloured^1  ]^<m/u-jL 
globules  cannot  exist.    But  if  any  cause  should  exalt  ~>  -^"L 
their  powers,  their  sensibility  will  be  on  a  par  with^^j^' <0 
that  of  the  latter  set  of  vessels,  and  the  passage  of  the  ^     otT*  ^■XlJ 
fluids  till  then  refused,  will  take  place  with  facility.      ^  Jm 

Hence  it  happens,  that  those  surfaces,  which  are  the-  0 
most  exposed  to  such  agents  as  exalt  the  sensibility, 
are  also  the  most  subject  to  local  inflammation,  as  may 
be  remarked  in  the  conjunctiva^  and  the  lungs;  at 
which  time^uch  is  usually  the  increase  of  sensibility 
in  the  part,  that  of  organic,  which  it  was,  it  becomes 
animal,  and  transmits  to  the  brain  the  impressions, 
which  are  made  upon  it. 

Inflammation  lasts  as  long  as  there  subsists  an 
excess  of  sensibility  ;  by  degrees  it  diminishes,  the  red 
globules  cease  to  pass  into  the  serous  vessels  and  re- 
solution takes  place. 

From  this  it  may  be  seen^that  the  theory  of  inflam- 
mation is  only  a  natural  consequence  of  the  laws,  which 
preside  over  the  passage  of  the  fluids  into  their  re- 
spective tubes ;  hence  also  it  may  be  easily  conceived 
how  unfounded  ate  all  hypotheses,  which  are  borrowed 
from  hydraulics,  a  science,  which  never  can  be  really 
applied  to  the  animal  oeconomy,  because  there  is  no 
analogy  between  a  set  of  inert  tubes,  and  a  series  of 
living  ducts. 

I  should 


I  should  never  have  finished  ,were  I  to  enumerate  the 
consequences  of  this  principle  in  the  phenomena  of 
the  living  man.  The  reader  will  easily  enlarge  the 
field  of  these  consequences,  the  whole  of  them  will 
form  almost  all  the  great  data  of  physiology,  and  the 
essential  points  of  the  theory  of  diseases. 

But  no  doubt  it  will  be  asked,  why  the  organs  of  the 
internal  life  have  received  from  pature,  an  inferior 
degree  of  sensibility  only,  and  why  they  do  not  trans- 
mit to  the  brain  the  impressions,  which  they  receive, 
while  all  the  acts  of  the  animal  life  imply  this  trans- 
mission? the  reason  is  simply  this,  that  all  the  pheno- 
mena, which  establish  our  connexions  with  surround- 
ing objects  ought  to  be,  and  are  in  fact  under  the 
influence  of  the  will;  while  all  those,  which  serve  for 
the  purpose  of  assimilation  only,  escape,  and  ought 
indeed  to  escape  such  influence.  Noyv  for  a  pheno- 
menon to  depend  upon  the  will,  if  is  evidently  requisite 
that  the  individual  be  possessed  of  a  consciousness  of 
such  phenomenon;  to  be  withdrawn  from  the  influence 
of  the  will,  there  should  exist  no  such  consciousness. 


§  V. — Of  the  two  kinds  op  contractility,  the  animal,  and 
the  organic  contractility. 

Contraction  is  the  ordinary  medium,  by  which  the 
motion  of  the  animal  organs  is  effected  ;  some  parts, 
however,  move  by  dilating  themselves,  as  the  iris,  the 
corpora  cavernosa,  the  teat  and  others ;  so  that  the 
two  general  faculties,  from  whence  spontaneous  mo- 
tion is  derived,  are  contractility, and  active  extensibi- 
lity :  the  latter  of  these  should  be  carefully  distin- 
guished from  passive  extensibility,  of  which  in  a  short 
time  we  shall  speak.  The  first  is  a  property  of  life, 
the  second  a  property  of  texture;  but  as  yet  there  exist 

too 
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too  few  data  upon  the  nature  and  mode  of  the  mo- 
tion resulting  from  the  former  ;  it  is  exemplified  in  too 
small  a  number  of  organs',  for  us  to  be  enabled  to  pay- 
much  attention  to  it  in  these  general  considerations. — 
Accordingly  we  shall  occupy  ourselves  only  upon  the 
subject  of  contractility;  with  respect  to  that  of  active 
extensibility,  I  refer  to  the  writings'  of  the  physician's 
of  Montpellier.  H«  o^-iL^  ,V  J^oX c^-ikvl*.  u»*ctX»y  ?  tAf  ^.^'uUJ^ 
Spontaneous  mobility,  a  faculty  inherent  in  living  <Wbt  ^^^Ut^ 
bodies,  as  well  as  sensibility,  possesses  two  great  mo-  ~*  *f  j 

difications,  which  differ  very  much  from  each  other,  / 
accordingly  as  it  is  examined  in  the  phendmena  of  one  ^^^fc^o^]- 
or  the  other  life.    There  is  an  animal  contractility,  ^J^ou^  *u*J~ 
and  there  is  an  organic  contractility.  jt*^<!*i~.  1 

The  one  being  essentially  subject  to  the  influence  of  1 
the  will,  has  its  principle  in  the  brain,  receives  trom  the^^^  | 
brain  the  irradiations,  which  put  it  in  Action,  and  ceases  fo~VvUvvcuuW<  1 
to  exist  when  the  organs,  in  which  it  is  observed,  com-  1U.1AtlM.cuu  W%| 
municate  no  longer  with  the  brain  ;  it  participates  he-"\^^'^<^W'-  I 
sides  at  all  times  with  the  state  of,  the  brain,  has  exclu-  »*■ 
sively  its  seat  in  the  voluntary  muscles,  and  presides  '  1 

over  locomotion,  the  voice,  the  general  movements  of 
the  head,  the  thorax  and  abdomen.  The  other,  which 
is  not  dependent  On  a  common  center,  has  its  principle 
in  the  moving  organ  itself,  is  a  stranger  to  the  influence 
of  volition,  and  gives  rise  to  the  phenomena  of  diges- 
tion, circulation^secretion,  absorption,  and  nutrition. 

The  two  are  quite  distinct  in  all  cases  of  violent 
death;  such  death  annihilates  at  once  the  animal  con- 
tractility, and  allows,  for  a  longer  or  shorter  time,  the 
organic  contractility  to  be  exercised  ;  they  are  essen- 
tially distinct  also,  in  all  cases  of  asphyxia ;  in  these, 
the  first  is  entirely  suspended,  the  second  remains  iti 
activity;  lastly,  they  are  distinct  both  in  artificial 
palsy, and  in  that  which  is  brought  on  by  disease.  In 

these, 
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these,  the  voluntary  motions  cease ;  the  organic  mo- 
tions are  unaltered. 

Both  the  one  and  the  other  kind  of  contractility  are 
connected  with  their  corresponding  kinds  of  sensibility. 
They  are  a  consequence  of  them.  The  sensation  of 
external  objects  puts  in  action  the  animal  contractility  ; 
before  the  organic  contractility  of  the  heart  can  be 
exercised,  its  organic  sensibility  must  be  excited  by 
the  influx  of  the  blood. 

Nevertheless,  the  concatenation  of  these  two  kinds 
of  faculties  is  not   alwavs   the  same.     The  animal 
sensibility  may  be  exercised,    and   not  be  neces- 
sarily followed  by  the  exercise  of  its  analogous  con- 
tractility.   There  is  a  general  relation  between  sensa- 
tion and  locomotion,  but  this  relation  is  not  direct  and 
actual.    On  the  contrary,  the  organic  contractility  can 
never  be  separated  from  the  sensibility  of  the  same 
species;  the  re-action  of  the  excreting  tubes  is  im- 
mediately connected    with   the  action,   which  the 
secreted  fluids  exercise  upon  them  :  the  contraction  of 
the  heart  must  necessarily  succeed  the  influx  of  the 
blood  into  it.    But  authors  have  by  ho  means  separated 
these  two  things,  either  in  their  considerations^1  their 
"\.<Vj«;  -t^th  W  language.     Irritability    denotes    at  the  same  time 
^.^[""VCt,    'the  sensation  excited  in  the  organ  from  the  con- 
A*k\,J^o  JlLcl    tact  °f  bodies,  and  the  contraction  of  the  organ  in  re- 
u*t  «lutv**j uwlv  acting  upon  its  excitants.*^ 

tferr"a^tT^    The  reason  of  tllis  differcnce  in  tbe  Nation  of  the 
^V^^iti-tiL,^'0  sensibilities  and  contractilities  to  each  other, is 
Vdu.  tovitu.-ifcUi  very  simple.    In  the  organic  life,  there  is  nothing  in- 
\^J^^\jL  termediatem  tbe  exercise  of  these  two  faculties.  The 
Lifii!/V^vt'»vv  same  organ  is  the  term,  in  which  the  sensation  ends, 
' "  and  the  principle  from  whence  the  contraction  begins 

In  the  animal  life,  on  the  contrary,  there  existsbetween 
these  two  acts  two  intermediate  functions,  ^triose  ot 

the 
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the  brain  (gamely)  and  the  nerves;  and  these  by  not 
being  brought  into  action , may  interrupt  the  relation 
in  question. 

To  the  same  cause  must  we  refer  the  following, 
observation.  In  the  organic  life  ?  there  always  exists 
a  rigorous  proportion  between  the  sensation,  and  the 
contraction.  In  the  animal  life^the  one  may  be  exalted 
or  lowered,  and  the  other  not  affected  by  such  change. 

^  VI. — Subdivision  of  the  Organic  cotitractilihj  into  two 

Varieties. 

The  Animal  contractility  is  always  the  same  in  what- 
ever part  of  the  body  it  is  situated.  But  there  exist  in 
the  organic  contractility  two  essential  modifications, 
which  would  seem  to  indicate  a  difference  in  their 
nature,  though  there  be  only  diversity  in  outward 
appearances.  This  difference  is  sometimes  visible,  at 
other  timeSjthough  really  existing,  it  cannot  be  seen 
by  inspection. 

The  sensible  organic  contractility  may  be  observed 
in  the  heart,  in  the  stomach,  intestines,  bladder,  and 
other  organs.  It  is  exercised  upon  very  considerable 
quantities  of  the  animal  fluids. 

The  insensible  organic  contrnctiliiy  is  that,  by  virtue 
of  which  the  excreting  tubes  re-act  upon  their  respective 
fluids;  the  secreting  organs  upon  the  blood,  which 
flows  into  them;  the  parts  where  nutrition  is  performed, 
upon  the  nutritive  juices;  and  the  lymphatics  upon  the 
substances  which  excite  their  open  extremities  ;  upon 
all  these  occasions,  wherever  the  fluids  are  dissemi- 
nated in  small  quantities,  or  are  very  much  divided, 
this  second  species  of  contractility  is  brought  into  ex- 
ercise. A  tolerably  precise  idea  may  be  given  of  both, 
by  comparing  the  one  with  attraction,  a  power  which 

is 


A.wiJL^tw  ^  exercised  upon  the  great  aggregate  of  matter,  and 
!  -i.^,V,rv*Mfe  the  other  with  the  chemical  affinities,  the  phenomena 
I*.  t<^M*fi<H'  of  which  talte  place  in  the  molecules  of  different  sub- 

!  ^V*^"^^1^^^^^  l'ie  PlirP0*e  °f  explaining  this  difference, 
lw-  «  fcjJllLJ.  Barthez  has  compared  the  one  to  the  second  hand  of  a 

,  t«  Ixu*.  <Ic*hiu.  watch, :  which  traverses  the  circumference  in  a  very  ap- 

'     ^* parent  manner,  and  the  other  to  the  hour  hand,  which 
J»«UU7  *j-u^      "moves  also,  but  whose  motion  is  not  distinguishable. 
[v»«^X'  wUo- lhe  sensible  organic  contractility  nearly  answers  to 

{  cvwuj  rt&w       /the  irritability  of  authors;  the  insensible  organic  con- 
^v«M.'UU^tOCtractj]ity  tQ  wjiat  js  ca]}eci  tonicity.    But  these  words 

IJj^J^Uu^  seem  t0  suppose  in  the  properties,  which  they  indicate 
iC  ji^VliUj     a  difference  of  nature,  while  this  difference  exists  only 

'  fiX^^L^M  'n  aPPearance*  I  therefore  prefer  employing  for  both 
H«wU"o^?l^b>  a  common  team.  It  designs  their  general  character, 
'£XU  ^tjl^)^^  °^  aPPerta'n'nS  to  ,rie  interior  life,  and  their  inde- 
•L*L?  lafcuUfcw  Per|dence  with  regard  to  the  will.  To  this  term  I  join 
uLWvw  a^iXvty-  an  adjective  expressive  of  the  particular  attribute  of 
*.vrw«it  ^,^>uty  each. 

*^^^^^jJ6V  In  fact  we  should  possess  a  very  inaccurate  idea  of 
tt*».  m~  uUrf^l'  ^iese  tvvo  modes  of  action,  were  we  to  consider  them 
bJ&^uSXv.  **®ras  procedrng  from  different  principles.^  The  one  is 
^^"^ibut  the  extreme  of  the  other  ;  they  are  both  connected 
WfoecvwjtaJ*  % i  i  insensible  gradations.^  Between  the  obscure  but 
L'jgfl    ,«      i  *■  real  contractility,  which  is  necessarv  to  the  nutrition 

;-Vw  u«^.  ^yujuvtj! °f  the  nails,  and  the  hair,  &c.  aud  that  which  we  see 
'  \U)  iaAUu  ,4tU,  m  tue  motions  of  the  stomach,  and  intestines,  there 

,  |  nil  iL  v^wtAa.  exist  innumerable  shades  of  this  property,  which  serve 
.ud     uyj iL:a3  transitions  betwixt  its  perceptible  degrees;  such  are 

:S?-w}  vJwJL,  *Ww-tne  motions  of  the  dartosj  of  the  arteries,  aud  of  certain 

,  j-vW<i.  eU^y^^ipm  ts  of  tlie  cutaneous  organs. 

]       U>TuIhW;'-  ^e  cn  cui«tion  will  give  us  a  very  good  idea  of  this 
-^A.^UwjLA  graduated  enchainment  of  the  two  kinds  of  organic 
Ui  H>U,  contractility.    The  sensible  organic  contractility  pre- 
u~v*U,i  Hitvgi{jes  oyer  tl)is  funcllon  ju  tnc  i,€a,t  ant]  large  vessels; 
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by  degrees  it  becomes  less  appaient,  in  proportion  as 
the  diameter  of  the  vascular  system  decreases  ;  and 
lastly,  it  is  insensible  in  the  capillary  tubes,  where 
tonicity  only  is  observed. 

Should  we  ^consider  irritability  as  a  property  inhe-  i 
rent  exclusively  in  the  muscles,  as  being  one  of  the 
characters  by  which  they  are  distinguished  from  other 
organs,  and  should  we  call  this  property  by  a  name 
expressive  of  its  peculiar  seat  in  the  muscle,  we  should 
conceive  it,  if  I  mistake  not,  in  a  very  different  way  » 
from  that  in  which  it  naturally  exists. 

It  is  true,  that  in  this  respect  the  muscles  occupy  the 
first  rank  in  the  scale  of  the  animal  solids  ;  they  pos- 
sess the' maximum  of  the  organic  contractility;  but 
every  living  organ  acts,  as  they  do,  though  in  a  mafi- 
ner  less  apparent  upon  the  excitant  when  artificially 
applied,  or  on  •  the  fluid,  which  in  the  natural  way  is 
carried  to  it  for  the  purpose  of  supplying  the  matter  of 
secretion,  nutrition,  exhalation,  or  absorption. 

Nothing  in  consequence  is  more  uncertain  than  the 
rule,  which  is  commonly  adopted  for  pronouncing 
tpon  the  muscularity  of  any  doubtful  part ;  for  the 
ruleconsisis  in  ascertaining  ^whether  such  part  does^or 
does  notjContract  under  the  action  of  stimuli. 


It  is  thus,  that  a  muscular  tunic  is  admitted  in  the  ^Liyl^  *U. ^w*c-*B 
arteries,  although  their  organization  entirely  differs  ^^^J^^w/^|| 
from  that  of  the  muscles  ;  it  is  thus,  that  the  womb  is  ^  j^J^^um,!! 
pronounced  to  be  fleshy,  however  foreign  to  sucb/^*  "-^^'^1 
structure;  rt  is  thus,  that  a  muscular  texture  is  ad- f  ^1 
mitted  in  the  dartos,  in  the  iris,  and  other  parts,  al-^,.^-^  ©^j*^  H' 
though  no  such  structure  be  observable  there.  mu*1*  It  jvui^u;  I 

The  faculty  of  contracting  under  the  action  of  irr.i- \Vs ' ^"UW 

r  i  .  .....  '  »  MWH*         VUU  ■  IK 

tating  substances, like  that  of  tbe  sensibility,  is  une-,t^  i^ju^,  V  I 
qualty  distributed  among  the  organs  ;  they  enjoy  it  in  tlu^.n^-tW****! 
different  degrees.    We  do  not  properly  conceive  it,  if  *A«U*.*H,  *ia)a«u;H 
we  suppose  that  it  belongs  exclusively  to  some  of  TwlSti  {  J 

them,    h  does  not, as  some  have  imagined, possess  its  twU^^r^cU^T  1 

h  peculiar  ^^ORSET 

^  -  ^  _  ^  ^       ,;  I  tl^ZT^t^  J 
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peculiar  seat  in  the  muscular  fibre.    Life  is  the  sole 
condition  necessary  to  all  the  fibres  for  enjoying  it; 
their  peculiar  texture  influences  the  sum  only,  which 
they  receive  of  it ;  it  appears  that  to  such  an  organic 
texure,  is  attributed,  if  I  may  so  express  myself,  such  a 
dose  of  contractility;  to  such  another  texture,  such 
another  dose,  and  so  on  ;  so  that  to  employ  the  ex- 
pressions, which  I  have  used  in  treating  on  the  subject 
of  sensibility  (however  improper  they  may  be,  yet  ca- 
pable alone  of  rendering  my  ideas)  the  differences  in 
*        the  organic  contractility  of  our  different  parts,  consist 
L         in  the  oLujmtity  only,  and  not  in  the  nature  of  this  pro- 
perty :  indeed  it  is  with  respect  to  quantity  only  that 
this  property  varies,  accordingly  as  it  is  considered  in 
the  muscles,  the  ligaments,  the  nerves,  or  the  bones. 

If  a  special  mode  of  contraction  ought  to  be  de- 
signed for  the  muscles  by  a  particular  expression,  such 
expression  could  be  only  derived  from  the  property 
which  they  have  of  contracting  from  the  influence  of 
the  will  ;  but  this  property  is  foreign  to  their  texture, 
and  comes  to  them  from  the  brain  only  ;  for  as  soon 
as  they  cease  to  communicate  with  this  organ  directly 
by  means  of  the  nerves,  they  cease  also  to  be  the 
agents  of  voluntary  motion. 

These  considerations  lead  us  to  examine  the  limits 
which  are  placed  betwen  the  one  and  the  other  kind  of 
contractility.  We  have  seen  that  those  which  distin- 
guish the  two  modes  of  sensibility,  appear  to  be  de- 
rived only  from  the  greater  or  less  proportion  of  this 
power  ;  that  in  a  certain  proportionfsensibility  is  of 
the  animal  kind;  in  a  certain  inferior  proportion,  of 
the  organic  kind;  and  that  frequently,from  an  augmen- 
tation, or  diminution  of  intensity ,  the  two  sensibilities 
reciprocally  borrow  their  respective  characters.  We 
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have  seen  a  phenomenon  almost,  analagous  to  this  in 
the  two  subdivisions  of  tlue(organic^contractility. 

Bat  this  is  not  the  case  with  regard  to  the  two  great 
divisions  of  contractility  considered  in  general.  The 
organic  can  never  be  transformed  into  the  animal  con- 
tractility. Whatever  be  its  increase  of  energy,  it  con- 
stantly remains  the  same  in  its  nature.  The  stomach, 
the  intestinesjfrequently  assume  a  susceptibility  of  con- 
traction, so  as  to  be  excited  to  the  most  violent  mo- 
tions by  the  most  simple  stimuli;  but  these  movements 
preserve  at  all  times  their  peculiar  type,  their  primitive 
character  ;  and  have  never  been  regulated  by  the 
brain.  From  whence  proceeds  this  difference  in  the 
phenomena  of  sensibility  and  contractility  ?  I  cannot 
in  a  precise  and  rigorous  manner  resolve  this  question.- 

§  VII. — Of  the  extensibility  and  contractility  of  texture, 

I  shall  now  proceed  to  examine  the  properties,  which 
depend  on  texture  only,  on  the  organic  arrangement 
of  the  fibres  of  the  different  parts.  These  are  exten- 
sibility and  contractility. 

They  both  succeed  each  other,  and  are  connected  in 
the  same  way,  as  in  the  vital  phenomena,  the  organic 
and  animal  sensibilities  are  related  to  their  respective 
contractilities. 

Extensibility  of  texture,  ojc  the  faculty  of  being  dis- 
tended beyond  the  ordinary  state  by  external  impulse 
{antl  in  this  it  is  distinguished  from  the  extensibility  of 
the  iris,  the  corpora  cavernosa,  &c.)  This  extensibi- 
lity, I  say,  belongs  to  many  organs.  The  extensor 
muscles  are  very  much  lengthened  in  strong  tension 
of  the  limbs  ;  the  skin  accommodates  itself  to  tumours; 
the  aponeuroses,  as  we  see  in  ascites  and  pregnancy, 
are  distended  by  what  is  accumulated  beneath  them 

The 
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The  mucous  membranes  of  the  intestines,  of  the  blad- 
der; the  serous  membranes  of  the  greater  number  of  the 
cavities  present  us  with  similar  phenomena,  when  these 
cavities  are  full.  The  fibrous  membranes,  the  bones 
themselves  are  susceptible  of  distension.  Thus, in 
hydrocephalus  the  pericranium,  and  the  bones  of 
the  cranium;  in  spina  ventosa  and  other  analogous 
diseases,  the  extremities  or  the  middle  of  the  loug 
bones  experience  a  similar  distension.  The  kidneys, 
the  brain,  and  the  liver,  when  abscesses  are  formed 
in  their  interior;  the  spleen  and  the  lungs,  when 
penetrated  by  a  great  quantity  of  blood;  the  ligaments 
in  articular  dropsies;  in  short  all  the  organs,  under  a 
thousand  different  circumstances,  exemplify  this  pro- 
perty; a  property  inherent  in  their  texture,  and  not  pre- 
cisely depending  on  their  life  ;  for  as  long  as  their  tex- 
ture remains  untouched,  their  extensibility  subsists 
also,  though  they  themselves  have  ceased  to  live. — 
The  decomposition  of  the  part,  from  whatever  cause  it 
happens,  is  the  sole  term  of  this  extensibility,  in  which 
the  organs  are  passive  at  all  times,  and  subject  to  the 
mechanical  influence  of  those  bodies  which  act  upon 
them. 

There  exists  for  the  different  organs  a  scale  of  exten- 
sibility, at  the  top  of  which  are  those  which  have  the 
greatest  laxity  in  the  arrangement  of  their  fibres,  as 
the  muscles,  the  skin,  and  cellular  substance  ;  at  the 
bottom  of  khe  scale  are  those  which  are  characterized 
by  their  density,  as  the  bones,  the  cartilages,  the  ten- 
dons, and  the  nails. 

We  must  not,  however,  be  deceived  by  appearances, 
with  regard  to  the  extensibility  of  parts  of  the  body  ; 
for  the  serous  membrane-,  which  at  the  first  glance 
would  seem  to  be  capable  of  great  distension,  do  not 
yield  so  much  of  themselves,  as  from  the  developement 
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of  their  folds.  Thus  the  displacement  of  the  skin, 
which  abandons  certain  pqrVts,  wiiile  it  spreads  ove^ 
tumours  in  the  vicinity,  might  easily  give  rise  to  the 
supposition  of  its  being  capable  of  a  much  greater 
distension  than  that  of  which  it  is  really  susceptible. 

With  extensibility  of  texture,  there  corresponds  a 
.certain  mode  of  contractility,  which  may  be  designed 
by  the  name  of  contractility  of  texture.  This  can  only 
take  place  after  a  previous  distension. 

In  general  s  the  greater  number  of  our  organs  are 
maintained  in  a  certain  degree  of  tension  from  different 
causes  ;  the  locomotive  muscles  by  their  antagonists; 
the  hollow  muscles  by  the  different  substances  which 
they  enclose  ;  the  vessels  by  the  fluids,  which  circulate 
within  them/  the  skin  of  a  part  by  that  of  the  neigh- 
bouring parts;  the  alveolary  parietes  by  the  teeth 
which  they  contain.  If  these  causes  be  removed, 
contraction  supervenes ;  thus,  if  a  long  muscle  be  cut, 
it*  antagonist  will  be  shortened  ;  if  a  hollow  muscle  be 
emptied,  it  will  contract;  if  an  artery  be  deprived  of 
its  blood,  it  will  become  a  ligament ;  if  the  skin  be  cut 
into,  the  borders  of  the  incision  will  retire  from  eaeh 
other;  if  a  tooth  be  drawn,  its  cavity  will  be  obli- 
terated. 

In  these  cases  it  is  the  cessation  of  the  natural  ex- 
tension, which  occasions  the  contraction;  in  other 
cases  it  is  the  cessation  of  an  unnatural  extension 
which  does  so.  Thus,  the  lower  belly  is  straitened 
after  puncture ,or  delivery  ;  the  maxillary  sinus,  after 
the  extirpation  of  a  fungus;  the  cellular  texture,  after 
the  opening  of  an  abscess,  the  tunica  vagina^,  after  the 
operation  of  hydrocele,  the  skin  of  the  scrotum,  after 
the  extirpation  of  the  voluminous  testicle,  by  which  it 
was  distended  ;  the  sac  of  an  aneurism,  after  the  eva- 
cuation of  the  fluid. 

Trfis 
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Tim  mode  of  contractility  is  not  by  any  means 
dependent  on  life;  it  belongs  only  to  the  texture,  to 
the  organic  arrangement  of  the  part,  yet  still  receives 
from  the  vital  powers  an  encrease  of  energy.  Thus 
the  retraction  of  a  muscle,  which  is  cut  in  the  dead 
subject,  is  much  smaller  than  that  of  a  muscle  divided 
in  the  living  animal ;  in  the  same  way,  the  retraction 
of  the  skin  varies  ;  but  though  less  pronounced,  this 
contractility  subsists  always,  and  like  its  corresponding 
extensibility  has  no  other  limit  than  that  of  the  decom- 
position of  the  part. 

The 'greater  number  of  authors  have  confounded  the 
phenomena  of  this  contractility,with  those  of  the  in- 
sensible organic  contractility,  or  tonicity.  Of  these  I 
might  reckon  Haller,  Blumenbadh,  Barthez  and  others, 
who  have  referred  to  the  same  principle  the  return 
upon  themselves  of  the  abdominal  parietes,  after  dis- 
tension, the  retraction  of  the  skin,  or  a  divided  muscle, 
and  the  contraction  of  thedartos  from  cold.  The  first 
of  these  phenomena  are  due  to  the  contractility  de- 
pending on  texture,  which  does  not  suppose  the  appli- 
cation of  an  irritating  substance ;  the  second,  to 
tonicity,  which  is  never  exercised  ^excepting  when  in- 
flunced  by  such  application. 

Neither  have  I  myself,  in  my  treatise  on  the  mem- 
branes, sufficiently  distinguished  these  two  modifica- 
tions of  contraction;  but  we  evidently  ought  to  establish 
between  them  the.  most  decided  liiriits. 

An  example  will  render  this  more  sensible.  Let  us 
take  for  it  an  organ,  in  which  there  may  be  observed 
all  the  kinds  of  contractility,  of  which  I  have  hitherto 
spoken ;  a  voluntary  muscle  for  instance :  In  distin- 
guishing the  species  with  precision^  we  may  acquire  a 
clear  and  precise  idea  of  each  of  them. 

Now  such  muscle  may  enter  into  action, first, by  the 

influence 
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influence  of  the  nerves,  which  it.  receives  from  the 
brain  ;  h  ere  it  shews  its  animal  contractility. 
Secondly,  it  may  be  brought  into  action  by  the  stimulus 
of  a  physical  or  chemical  agent  applied  to  it,  a  stimulus, 
Avhich  artificially  creates  a  motion,  analogous  to  thai, 
which  is  natural  to  the  heart,  and  other  involuntary 
muscles; — here  we  have  the  sensible  organic  con- 
tractility or  irritability.  Thircl]y,its  action  may  be  pro-* 
duced  by  the  influx  of  fluids,  which  penetrate  all  its 
parts  for  the  purpose  of  carrying  thither  the  matter  of 
nutrition,  and  which  at  the  same  time  are  the  occasion 
of  a  partial  oscillatory  movement  in  each  fibre,  in  each 
molecule,"  a  movement  as  necessary  to  the  function  of 
nutrition,  as  in  the  glands  it  is  indispensable  to  the 
process  of  secretion,  or  in  the  lymphatics  to  that  of 
absorption.  Such  action  we  refer  to  the  insensible 
organic  contractility  or  tonicity :  Fourthly  by  the 
transverse  section  of  the  substance  or  body  of  the 
muscle,  may  be  determined  the  retraction  of  its  two 
ends  towards  their  points  of  insertion.  Here  the 
contractility  of  its  texture  is  displayed. 

Each  of  these  kinds  of  contractility  may  cease  to 
«xist  in  a  muscle, and  the  other  kinds  of  it  be  not 
affected.  Cut  its  nerves, and  there  will  be  no  longer  any 
animal  contractility  but  the  two  modifications  of  its 
organic  contractility  will  continue  to  subsist.  Impreg- 
nate the  muscle  with  opium,*  suffer  its  vessels  to  be 
well  penetrated  with  this  substance^and  it  will  cease  to 
contract  under  the  impression  of  stimuli,  it  will  lose  its 
irritability,  but  it  will  continue  to  possess  the  tonic 
movements,  which  are  occasioned  by  the  influx  of 
blood  into  it.  Lastly,  kill  the  animal,  or  rather  let  it 
live,  but  tie  the  vessels,  which  go  to  the  limb  and  the 
muscle  will  in  such  case  lose  its  tonic  power  and  pos- 
sess 
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sess  its  contractility  of  texture  only.    The  latter  will 
only  cease  on  the  supervention  of  sphacelus. 

By  these  examples  the  different  kinds  of  contractility 
may  be  appreciated  with  respect  to  the  organs  where 
they  are  assembled  in  a  smaller  number  thasj  in  the 
muscles  of  volition  ;  in  the  heart  for  instance  and  in 
the  intestines,  where  there  exist  a  sensible  and  insensi- 
ble contractility,  the  organic  being  retrenched ;  and 
again  in  the  tendons,  aponeuroses,  and  bones,  where 
the  animal  and  sensible  organic  contractilities  are 
wanting,  the  insensible  organic  and  the  contractility  of 
texture  only  remaining. 

In  general  these  two  last  are  inherent  in  every  kind 
of  organ,  the  two  first  belonging  to  some  in  particular 
only;  hence  for  the  general  character  of  living  parts, we 
must  choose  the  insensible  organic  contractility , or 
tonicity;  and  for  the  character  of  all  organized  parts 
whatsoever,  whether  living  or  dead,  thie  contractility 
of  texture. 

We  shall  farther  remark,  that  thi$  last  inthe  same  way 
as  its  corresponding-extensibility  possesses  them,  has  its 
different  degrees,  its  scale  of  intensity;  the  skin  and  the 
cellular  substance  on  the  one  hand;  the  tendons,  the 
aponeuroses,  and  the  bones  on  the  other,  forming  the 
extremes  of  this  scale. 

From  all  that  has  been  said,  it  is  easy  to  perceive, 
that  in  the  contractility  of  every  organ  there  are  two 
things  to  be  considered,  namely  the  contractility,  or 
the  faculty,  and  the  cause,  which  puts  it  in. action. 
The  contractility  is  always  the  same,  belongs  to  the 
organ,  is  inherent  in  it;  but  the  cause  which  de- 
termines its  exercisejinay  be  various. 
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$  VIII. — Recapitulation  of  the  properties  qf' living 

bodies. 

A  recapitulation  of  these  properties  may  be  seen  in 
the  following  table : 

Classes.  Genera.  Shectes.  Varieties. 


f  fist  Animal 

I  1st  Sensibiljty—  < 

(2d  Organic 


c 

1st  Vital— <  fist  Animal 

£V  2d  Contractility-- <  fist  Sensible 

•  (2dOrganic-} 
L  (2d  Insensible 

f  1st  Extensibility 
2d  of  Texture—  < 

(2d  Contractility 


1  have  not  inserted  in  this  table  ^hat  modification 
of  motion,  which  takes  place  in  the  iris,  the  corpora 
cavernosa,  &cj  a  motion,  which  precedes  the  influx  of 
the  blood,  and  which  is  not  in  such  way  occasioned; 
neither  have  I  mentioned  the  dilation  of  the  heart,  and, 
in  a  word, that  species  of  active  and  vital  excitability, 
of  which  some  parts  appear  to  be  susceptible;  and  my 
reason  for  this  neglect,  although  I  recognise  the  reality 
of  the  modification,  is  my  want  of  clear  and  precise 
ideas  on  the  subject. 

From  the  properties,  which  I  have  no\y  explained, 
are  derived  all  the  functions,  all  the  phenomena,  which 
are  exemplified  in  the  living  oeconomy.  There  is  not 
one,  which  may  not  be  traced  to  them  after  a  strict 
analysis,  in  the  same  manner  as  in  the  phenomena  of 
physics  we  recur  to  the  properties  of  attraction,  elas- 
ticity, &c. 

Wherever  the  vital  properties  are  in  action,  there  is 
a  disengagement,  and  a  loss  of  caloric  peculiar  to  the 
animal,  which  compose  for  him  a  temperature  inde- 
pendent of  the  medium  in  which  he  lives.    The  word' 

caloricity 
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caloricity  will  hardly  serve  for  the  expression  of  thi? 
fact,  which  is  a  general  effect  of  the  two  great  vital 
powers  in  a  state  of  action,  and  not  produced  by  any 
especial  faculty  distinct  from  (hem.  We  do  not  make 
tise  of  the  words,  digestibility,  or  respirability;  because 
digestion  and  respiration  are  the  results  of  functions 
derived  from  the  common  laws  of  the  system. 

For  the  same  reason  ^the  digestive  power  of  Grimaud 
suggests  an  inaccurate  idea.  The  assimilation  of  hete- 
rogeneous substances  to  our  organs,  is  not  the  effect  of 
/  any  peculiar  power.  The  same  may  be  said  of  the 
different  principles  admitted  by  a  number  of  authors, 
who  have  attributed  to  results  and  functions  denomi- 
nations expressive  of  laws,  and  vital  properties. 

The  proper  life  of  each  organ  is  composed  of  the 
different  modifications,  to  which  are  submitted  in  each, 
of  them  the  vital  sensibilities  and  mobilities,  modifica- 
tions, which  invariably  are  productive  of  others  in  the 
circulation  and  temperature  of  the  organ.  Let  it  be 
noticed  however,  that  each  organ  independently  of  the 
general  sensibility,  mobility,  temperature,  and  circula, 
tion  of  the  body,  has  a  particular  mode  of  sensation 
and  heat,  together  with  a  capillary  circulation,  which 
being  withdrawn  from  the  influence  of  the  heart,  re- 
ceives the  influence  only  of  the  tonic  action  of  the 
fart.  But  we  may  pass  over  a  point  so  frequently  and 
sufficiently  discussed  by  other  authors. 

Let  it  here  be  understood  that  I  offer  what  I  have 
said  on  the  subject  of  the  vital  powers,  only  as  a  simple 
•view  of  the  different  modifications,  which  they  expe- 
rience in  the  two  lives.  These  detached  ideas  will  in  a 
short  time  fkqm  the  basis  of  a  more  extensive  work. 

Neither  have  1  recapitulated  the  different  divisions 
of  the  vital  powers,  which  have  been  adopted  by- 
authors  j  the  reader  will  find  them  iy  their  works,  and 
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will  easily  perceive  the  differences,  which  distinguish 
them  from  those,  which  I  have  adopted.  I  shall  only 
observe  that  were  these  divisions  clear  and  precise, 
did  they  suggest  to  all  the  same  meaning,  we  should 
not  have  to  regret  in  the  writings  of  Haller,  Lecat, 
j-tfc  W^thT  Haen,  and  all  the  physicians  of  Montpellier,  a 
number  of  disputes  of  no  importance  to  the  interest 
of  science,  and  surely  fatiguing  to  the  student. 


.CHAPTER  the  EIGHTH. 


Of  the  Origin  and  Developement  op  the 
Animal  Life. 

Tf  there  be  any  circumstance,  which  establishes  a 
real  line  of  demarcation  between  the  two  lives,  this 
circumstance  undoubtedly  is^the  mode  and  epoch  of 
their  origin.  The  organic  life  is  active  from  the  very 
first  moment  of  our  existence  ;  the  animal  life  begins 
after  birth  only  ;  for  without  external  excitants  the 
latter  is  as  necessarily  condemned  to  inaction,  as  with- 
out the  fluids  of  the  ceconomy,  which  are  its  internal 
excitants,  the  former  would  become  extinct.  But  the 
subject,  on  which  we  are  now  engaged  deserves  a 
more  particular  discussion;  and  in  the  first  place  let 
1    I..  ,  us 
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as  examine,  in  what  manner  the  animal  life,  which  for 
aomc  time  is  absolutely  null,  is  born  as  it  were  and 
dteveloped. 

I. — In  thef(£tustthe  first  order  of  the  functions  of  the 
animal  lifers  not  as  yet  in  action. 

The  instant,  at  which  the  foetus  begins  to  exist,  is 
nearly  that  of  its  conception;  but  this  existence,  the 
sphere  of  which  is  every  day  enlarged,  is  not  the,  same 
as-  that,  which  the  child  is  destined  to  enjoy  after 
birth. 

The  state,  in  which  the  foetus  exists  while  in  the 
womb,  has  been  compared  to  that  of  a  profound  sleep. 
Such  comparison  is  inexact.  In  a  state  of  sleep  the  ani- 
mal life  is  only  in  part  suspended.  In  the  fcetus  it  has 
not  commenced.  We  have  seen  in  fact,  that  this  life 
rs  made  up  of  the  simultaneous  or  distinct  exercise  of 
the  senses,  of  the  nerves,  of  the  brain,  of  the  organs  of 
locomotion,  and  the  voice.  Now  in  these  different 
*unctionsfevery  thing  in  such  state  is  inactive. 

Every  sensation  supposes  the  action  of  exernal  bodies 
upon  our  own,  together  with  the  perception  of  such 
action  ;  a  perception  which  takes  place  by  virtue  of 
the  sensibility  of  the  system,  which  is  either  general  or 
particular,  for  the  tact  is  the  faculty  of  .perceiving 
general  impressions,  and  has  for  its  object  to  warn  us 
of  the  presence  of  bodies,  together  with  their  common 
attributes,  such  as  heat,  cold,  dryness,  or  humidity, 
ftardness-  or  softness.  To  perceive  the  particular  mo- 
difications of  bodies  is  the  business  of  the  senses. 

Has  the  fcetus  in  utero  any  general  sensations  r  To 
decide  this  question,  let  us  enquire  whether  any  im- 
pressions are  capable  there  of  exercising  its  tact.  The 
ftselus  lives  in  a  temperature  at  all  times  the  same, 
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swims  in  a  fluid,  and  is  thrown  from  time  to  time 
against  the  parietes  of  the  womb  :  such  are  the  thnec 
sources  of  its  general  sensations. 

We  shall  now  remark,  that  the  two  former  are  next 
to  nothing,  and  that  the  foetus  cannot  have  a  con- 
sciousness of  the  medium,  in  which  it  is  nourished,  nor 
of  the  heat,  by  which  it  is  penetrated,  for  every  sensa- 
tion supposes  a  comparison  between  an  actual  and  a 
past  state  of  being.  We  are  sensible  of  cold,  only 
because  we  have  experienced  an  antecedent  heat;  were 
the  temperature  of  the  atmosphere  invariable,  we 
should  have  no  idea  whatever  of  temperature.  The 
Laplander  enjoys  himself  in  a  climate,  which  would  be 
pain,  and  death  to  the  Negro,  if  suddenly  transported 
thither.  It  is  not  at  the  time  of  the  solstices,  but  at 
that  of  the  equinoxes,  that  our  sensations  of  heat,  and 
cold  are  the  most  lively.  The  reason  of  which  'must 
be,  that  at  the  latter  seasons,  their  varieties  are  more 
numerous,  and  occasion  more  frequent  comparisons 
between  that,  which  we  feel  and  that  which  we  have 
felt. 

What  we  have  now  said  of  temperature,  we  may 
repeat  with  respect  to  the  waters  of  the  amnios :  the 
foetus  cannot  be  sensible  of  their  influence,  because 
the  contact  of  any  other  medium  is  unknown  to  it* 
Before  bathing,  we  are  not  sensible  of  the  air,  after 
bathing,  the  impression  made  by  it  upon  us  is  un- 
pleasant. It  then  affects  us^because  there  has  been  an, 
interruption  of  its  action  upon  the  cutaneous  organ. 

Is  the  shock  of  the  parietes  of  the  matrix  a  more  real 
cause  of  excitement,  than  the  waters  of  the  amnios,  or 
temperature?  At  first  we  might  be  inclined  to  answer 
this  question  in  the  affirmative,  because  the  foetus 
being  only  at  intervals  subject  to  Buch  stimulus,  there 
should  appear  to  result  from  thence  a  sensation.   33  ut 
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let  us  remark  that  the  density  of  the  uterus  in  a  state 
of  pregnancy  being  little  greater  than  that  of  its  waters, 
the  impression  must  be  trifling.  In  fact  the  more  the 
consistence  of  bodies  resembles  that  of  the  medium  in 
which  we  live,  the  less  powerful  will  be  their  action 
upon  us.  Water  for  instance,  when  reduced  into 
vapour  in  our  common  fogs,  and  mists,  affects  the  tact 
but  slightly  ;  in  proportion  as  it  is  condensed^it  is  the 
cause  of  a  livelier  affection.  ' 

The  air  then  to  the  animal  which  breaths,  is  truly 
the  general  comparative  term,  to  which  he  refers  all 
the  sensations  of  tact.  If  the  hand  be  plunged  into 
carbonic  acid  gas,  such  substance  will  not  affect  the 
tact^because  its  density  is  little  different  from  that  of 
the  air. 

The  variety  then  of  these  sensations  is  in  proportion 
to  the  difference  existing  between  the  density  of  the 
air,  and  that  of  the  bodies,  which  are  the  occasion  of 
such  sensations.  In  the  same  way,  the  measure  of  the 
sensation  of  the  foetus  must  be  the  excess  of  density 
in  the  matrix  above  that  of  its  waters.  Now  such 
excess  being  very  inconsiderable,  the  sensation  of  it 
must  be  very  obtuse. 

"  This  assertion  with  respect  to  the  foetus  will  become 
more  general  if  we  add  to  it  the  following :  namely, 
that  the  mucous  membranes,  which  are  the  seat  of  an 
inward  tact  have  not  as  yet  ubeguu  to  exercise  their 
functions.  These  membranes,  after  birth,  being  con- 
tinually in  contact  with  extraneous  substances,  possess 
in  these  bodies  so  many  causes  of  irritation,  which 
being  continually  repeated,  become  excitants  to  the 
organs  :  but  in  the  foetus  there  is  no  succession  in 
these  causes.  The  same  urine,  the  same  meconium, 
the  same  mucus  at  all  times  exercise  their  action  upon 
the  bladder,  the  intestines,  and  pituitary  membrane. 

From 


1U 


From  all  this  we  may  conclude,  that  the  general 
sensations  of  the  foetus  are  very  inconsiderable,  though 
it  should  appear  that  the  child  in  this  state,is  surround- 
ed by  many  of  the  causes,  which  are  hereafter  to  beget 
sensations.  Neither  are  the  particular  sensations  of 
the  foetus  more  active;  indeed  they  cannot  be  so  for 
their  causes  are  absent. 

The  eye, which  is  closed  by  the  pupillary  membrane* 
and  the  nostrils,  which  are  scarcely  indicated,  would 
not  be  capable  of  receiving  impressions,  even  in  the 
supposition  that  light  and  odour  could  act  upon  them. 
Applied  against  the  palate,  the  tongue  is  in  contact 
with  nothing  capable  of  producing  savour,    Were  it 
in  contact  with  the  waters  of  the  amnios :  the  effect 
would  be  the  same,  because  as  we  have  said,  there  is 
no  sensation,  where  there  is  no  variety  of  impression. 
The  saliva  of  one  person  to  another  person  possesses 
savour,  to  the  individual  himself  it  is  insipid. 

The  ear  in  like  manner  is  awakened  by  no  sound. 
All  is  calm,  every  thing  reposes  with  the  little  indi- 
vidual. 

Here  then  we  have  proved,  that  four  of  the  gates  of  "V.l^uftvAi 
sensation  are  shut  in  the  foetus  ^and  let  us  now  ob-  <k~*&<^-'^k*^^,, 
serve  that  the  nullity  of  action  in  the  senses  which -nr.y^.?  ^WnT^ 
we  have  mentioned,  must  occasion  very  nearly  the 
same  nullity  with  respect  to  that  of  the  touch. 

In  fact,  this  sense  is  especially  destined  to  confirm 
the  notions  which  are  acquired  by  the  others,  and'to 
rectify  them,  for  the  latter  are  frequently  illusory — the 
touoh  is  always  the  agent  of  truth.  In  attributing  to 
the  touch  such  use,  nature  has  submitted  it  directly  to 
the  will;  light,  odours,  and  sounds  affect  their  respect- 
ive organs  independently  of  the  will. 

The  exercise  of  the  other  senses  precedes  thajtof  the 
Jouch,  tliey  are  the  occasion  of  it.    If  a  man  were  born 
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without  sight,  hearing,  smell,  or  taste,  can  we  conceive 
in  what  way,  he  would  be  possessed  of  the  sense  of 
touch  ? 

The  foetus  resembles  such  a  man  ;  it  possesses  where- 
withal to  exercise  the  touch  in  its  hands,  which  are 
already1  developed,  and  in  the  parietes  of  the  matrix. 
Nevertheless  the  foetus  is  never  in  action,  because  in 
seeing,  in  hearing,  in  smelling,  and  in  tasting  nothing, 
it  is  not  disposed  to  exercise  the  touch  in  any  way. 
Its  members  are  little  better  than  what  to  the  tree  are 
~tj/i  its  branches.*  which  do  not  transmit  the  impression  of 
the  bodies,  with  which  they  are  entangled. 

I  shall  here  notice  a  great  difference  between  the 
tact  and  the  touch;  they  were  formerly  confounded 
by  physiologists  ;  the  impressions  of  the  latter  are  al- 
was  directed  by  the  will,  those  of  the  former  do  not 
depend  on  it.  We  shall  conclude  that  the  portion  of 
the  animal  life  which  constitutes  sensation,  does  not 
exist  in  the  foetus. 

This  nullity  of  action  in  the  senses  supposes  the  same 
deficiency  of  action  in  the  nerves,  which  belong  to 
them,  and  in  that  of  the  brain  from  whence  they  issue; 
for  the  business  of  the  former  is  to  transmit,  of  the 
latter  to  receive.  Now  without  objects  for  transmis- 
sion and  reception,  the  two  functions  cannot  have 
place. 

From  perception  are  immediately  derived  the  me- 
mory and  imagination  ;  from  these  the  powers  of  tlhe 
judgement  and  the  will.  All  this  series  of  faculties  - 
then  has  not  had  a  beginning  in  the  foetus,  because  the 
foetus  has  not  perceived,  or  had  sensation.  The  brain 
exists  in  a  state  of  expectation,  it  possesses  all  that  is 
requisite  for  action  :  It  does  not  want  excitability,  but 
stimulus.  The  first  division  of  the  animal  life  in  con- 
sequence, or  that,  which  relates  to  the  action  of  exterior 
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bodies  on  the  animal,  has  scarcely  an  outline  in  the 
foetus.  Let  us  examine  whether  the  same  be  true  of 
the  second  division  of  the  animal  life,  or  thajt  which 
relates  to  the  reaction  of  the  living  body. 

§  II. — Locomotion  exists,  but  belongs  in  the"  foetus 
to  the  organic  life. 

When  we  see  the  strict  connexion  which  there  ex- 
ists in  animals,  between  sensation  and  their  voluntary 
efforts,  we  might  be  induced  to  believe,  that  voluntary 
motion  increases  or  diminishes  with  the  increase  or 
diminution  of  sentiment ;  for  as  sentiment  fujnish.es 
out  the  materials  of  the  will,  when  it  does  not  exist, 
volition  cannot  exist :  from  induction  to  induction,  it 
might  thus  be  proved  that  in  the  foetus  the  muscles 
m«st  be  totally  inactive. 

Nevertheless  the  foetus  mpves,  and  sometimes  evert 
very  strong  shocks  are  the  result  of  its  motions.  The 
reason  why  it  does  not  produce  sound,  is  because  the 
medium  fof  the  production  ot  sound  is  wantingJ— 
But  how  can  we  ally  the  inertia  of  the  first  part  qf 
the  animal  life  with  the  activity  of  the  second.  It  is 
thus. 

We  have  seen^in  speaking  of  the  passions,  that  the 
muscles  of  locomotion  are  brought  into  action  in  two 
manners.  1st, by  the  will;  2dly,  by  sympathy.  This 
la*t  mode  of  action  occurs,  when  from  the  affection  of 
an  inward  organ  the  brain  is  affected  also,  and  occa- 
sions a  motion  which,  in  such  case,  is  involuntary.  A 
passion,  for  instanoe,  affects  the  liver,  the  liver  the 
brain,  the  brain  the  voluntary  muscjes.  Here  it  is  „ 
the  liver,  not  the  brain,  which  is  the  principle  of  mo-  . 
tion  :  so  that  the  muscles,  though  always  thrown  into; 
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action,  immediately  from  the  irradiations  of  the  brain, 
belong  nevertheless,  as  to  their  functions,  sometimes 
to  the  one  life,  sometimes  to  the  other. 

Hence  it  is  easy  to  conceive4in  what  nay  the  foetus 
moves  :  with  the  foetus,  locomotion  is  not  a  portion  of 
the  animal  life  j  its  exercise  does  not  suppose  a  pre- 
existent  will ;  kis  purely  a  sympathetic  effect. 

In  utero  the  phenomena  of  the  organic  life  succeed 
each  other  with  an  extreme  rapidity  ;  a  thousand  dif- 
ferent motions  are  incessantly  connected  in  the  organs 
of  circulation  and  nutrition^  In  these,  every  thing  is 
energetically  in  action-  But  this  activity  of  the  or- 
ganic life  supposes  a  frequent  influence  exerted  upon 
the  brain  by  the  inward  organs,  and  consequently  as 
many  reactions  on  the  part  of  the  brain  by  sympathy 
upon  the  muscles.  Besides,  the  brain  is  at  such  time 
more  susceptible  of  such  sort  of  influence,  being  much 
more  developed  than  the  other  organs,  and  entirely 
passive  on  the  side  of  the  sensationsi. 

We  may  now  conceive  what  the  motions  of  fehe 
foetus  are.  They  belong  to  the  same  class  as  many  of 
those  of  the  adult,  which  have  not  been  as  yet  suffi- 
ciently distinguished.  They  are  the  same  as  those 
which  are  produced  in  the  voluntary  muscles  by  the 
passions ;  they  resemble  those  of  the  man  who  sleeps, 
and  who  moves  without  dreaming,  for  nothing  is  more 
common  than  violent  agitation  in  sleep  succeeding 
after  difficult  digestion.  The  stomach  is  in  strong  ac- 
tion :  it  acts  upon  the  brain ,  the  brain  upon  the 
muscles. 

I  might  find  a  number  of  other  involuntary  organic 
motions  taking  place  in  the  voluntary  muscles  of  the 
adult,  and  consequently  adducible  to  my  present 
purpose  i  but  what  I  have  said  on  this  subject  will 
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suffice.  Let  us  remark  only,  that  the  oKganic  motions, 
as  well  as  the  sympathetic  affection  of  the  brain,  which 
is  the  seat  bf  them,  must  gradually  dispose  this  organ, 
and  the  muscles  of  the  foetus,  the  one  to  the  percep- 
tion bf  sensations,  arid  the  other  to  the  motions  of  the 
animal  life,  which  are  to  commence  after  birth.  But 
on  this  head  I  shall  refer  to  the  memoirs  of  Monsieur 
Cabanisi 

From  what  has  been  said,  then,  I  believe  we  may 
confidently  assert,  that  in  the  foetus  the  animal  life 
does  not  exist,  and  that  all  the  actions  which  take 
place  at  this  age,  depend  upon  the  organic  life.  The 
foetus,  indeed,  has  nothing  of  the  especial  character 
of  the  animal.  Its  very  existence  is  that  of  the  vege- 
table ;  and  its  destruction  can  only  be  said  to  be  that 
of  a  living  body,  not  of  an  animated  being.  Thus,  in. 
the  cruel  alternative  of  sacrificing  the  life  of  the 
mother,  or  that  of  the  child,  the  choice  cannot  be 
doubtful. 

The  erime  of  destroying  a  fellow-creature  is  much 
more  relative  to  his  animal,  than  to  his  organic  life.— 
We  regret  the  being  who  feels,  who  reflects,  who  wills, 
who  acts  accordingly,  and  not  the  being  which 
breathes,  which  is  nourished,  which  is  the  seat  of  the 
circulation  and  the  secretions.  It  is  the  former,  whose 
violent  death  is  accompanied  with  those  images  of 
horror,  under  which  we  look  on  homicide.  In  propor- 
tion then  as  in  the  series  of  animals,  their  intelleqtual  t 
functions  diminish,  is  diminished  also  the  painful  sen-J^  7^  /^t<^£"  J 
timent  which  we  feel  at  sight  of  their  destruction.  >^     zfc  C 

If  the  blow,  which  terminates  by  an  assassination  J^'>"V';'**^(4^ 
the  life  of  a  man,  were  to  destroy  his  organic  life  only, ^  " 
and  suffer  the  other  to  subsist  without  alteration,  such  (  /  /yyTx 
blow  would  be  regarded  with  indifference,  would  ex-  n/ 
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b  ^vu.Au*v  ^o^gjj-g  neither  pity  for  the  victim,  nor  honor  against  the 

**•  ^  III. — JDevehpement  of  the  animal  life,  education  of 

its  organs. 

A  new  rrtode  of  existence  commences  for  the  infant 
after  birth  ;  a  variety  of  functions  are  added  to  its 
organic  life  ;  their  aggregate  become  more  compli-  * 
cated ;  their  results  are  multiplied.  As  for  the  animal 
life,  it  on'ly  begins  ;  and  at  this  period  a  number  of 
relations  are  established  between  the  little  individual 
and  what  surrounds  him.  It  is  then  that  every  thing 
assumes  with  him  a  different  mode  of  being,  but  at  this 
remarkable  epoch  of  the  two  lives,  where  the  one  is 
augmented  by  almost  the  half,  and  where  the  other 
commences  only,  they  take  upon  them  both  a  distinct 
character,  and  the  aggrandisement  of  the  first  by  no 
means  follows  the  same  laws  as  the  developement  of 
the  second. 

We  shall  soon  remark,  that  the  organs  of  the  in- 
ternal life  attain  at  once  to  their  perfection,  and  that 
from  the  instant  at  which  they  begin  to  act,  they  act 
with  as  much  precision  as  they  ever  will  do.  On  the 
contrary,  the  organs  of  the  external  life  require  a 
species  of  education  ;  they  arrive  only  by  degrees  at 
the  perfection  which  we  afterwards  see  in  them.  This, 
important  difference  should  be  thoroughly  examined. 
Let  us  begin  by  appreciating  of  what  the  animal  life 
at  first  consists. 

In  examining  the  different  functions  of  this  life, 
which  start  at  once  into  existence,  we  shall  observe  in 
their  developement  a  slow  and  graduated  progress. — 
We  shall  see,  that  it  is  insensibly  and  by  means  of  a 
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real  education  that  the  organs  attain  a  precision  of 
action. 

The  sensations  are  at  first  confused  ;  they  transmit 
only  general  images  ;  the  eye  has  only  the  sensation 
of  light;  the  ear  that  of  sound  only;  the  nose  only 
that  of  smell.  As  yet  there  is  nothing  distinct  in  these 
general  affections  of  the  senses;  but  from  habit  the 
strength  of  the  first  impression  is  lessened  and  the 
particular  sensations  take  place.  The  great  differences 
of  colours,  sounds,  smells,  and  savours,  become  per- 
ceptible ;  by  little  and  little  their  secondary  differences 
also  are  perceived,  and  after  a  certain  lapse  of  time 
the  child  has  learnt  to  see,  to  hear,  to  smell,  to  taste, 
and  to  touch. 

After  successfully  undergoing  the  operation  for  the 
the  cataract,  the  patient,  who  has  previously  been  to- 
tally blind,  is  sensible  of  light  only,  and  learns  by  gra- 
dation to  distinguish  the  objects  which  reflect  it. 
Another  person,  before  whom,  as  I  have  said,  for  the 
first  time  is  exhibited  the  magnificent  spectacle  of  an 
opera,  at  the  first  glance,  perceives  only  a  whole,  which 
delights  him,  and  only  by  degrees  is  able  to  isolate  the 
enjoyments  of  which  the  dance,  the  music,  and  the  de- 
corations are  productive. 

The  education  of  the  brain  is  similar  to  that  of  the 
senses*  Whatever  depends  upon  its  action,  acquires 
the  perfection,  to  which  it  is  destined,  by  degrees  only. 
The  powers  of  perception,  memory  and  imagination, 
which  are  all  of  them  preceded  and  occasioned  by  the 
sensations,  increase  and  extend  in  proportion  as  by  re- 
peated excitement  they  are  brought  into  exercise. — 
The  judgment,  of  which  they  form  the  triple  base,  as- 
sociates but  irregularly  at  first  its  motions,  which  them- 
selves are  but  irregular.  In  a  short  time  a  greater  de- 
gree 
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gree  of  perspicuity  is  observed  in  its  operations,  and 
lastly  they  become  precise  and  rigorous. 

The  voice  and  the  agents  of  locomotion  exemplify 
the  same  phenomenon  :  the  cries  of  young  animals  at 
first  are  only  an  inform  sound,  which  possesses  no 
sort  of  character  :  by  age  they  are  gradually  modified, 
md  after  long  repeated  exercise  affect  the  peculiar 
consonances  of  the  species,  by  which,  and  particularly 
during  the  season  of  their  loves,  the  individual  of  the 
same  species  is  never  deceived.  I  do  not  instance  the 
speech  of  man,  for  this  is  evidently  the  fruit  of  edu- 
cation. 

In  examining  the  newly  born  animal,  its  muscles 
will  be  seen  continually  in  action.  As  every  thing  is 
new  to  it,  every  thing  is  an  excitant  to  it,  and  makes 
it  move ;  it  endeavours  to  touch  every  thing,  but 
neither  progression,  nor  tire  power  of  standing  can 
have  place  when  the  contractions  of  the  voluntary 
muscles  are  so  numerous.  It  is  necessary  for  such, 
that  habit  shall  have  taught  it  to  combine  particular 
contractions  with  other  particular  contractions  ;  until 
then  it  stumbles,  and  falls  at  every  moment. 

Undoubtedly  the  inclination  of  the  pelvis  in  the 
foetus,  the  disposition  of  the  femora,  and  the  want  of 
curvature  in  the  spine,  adapt  it  but  little  for  standing 
immediately  after  birth  ;  but  with  these  causes  is  cer- 
tainly also  combined  the  want  of  exercise.  Who  does 
not  know,  that  if  a  limb  be  suffered  to  remain  immove- 
able for  a  length  of  time,  it  loses  the  habit  of  moving, 
and  that  when  afterwards  its  service  is  required,  it  re- 
quires a  new  kind  of  e^ication  before  it  can  exero-i 
its  movements  with  any  regularity  or  precision.  The 
man,  who  for  along  time  should  condemn  himself  to 
Bilence,  would  experience  in  like  manner  the  same 
embarrassment  in  his  first  attempt  at  utterance. 

From 
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From  these  considerations  we  may  conclude  that 
our  exterior  life,  to  allow  myself  the  expression,  is 
learnt,  and  requires  before  it  can  he  perfected,  a  sort 
of  apprenticeship. 

§  IV. — Of  the  influence  of  society  over  the  education  of 
the  organs  of  the  animal  life. 

Over  this  sort  of  education,  which  the  organs  of  the 
animal  life  receive,  society  exercises  a  very  gz*eat  in- 
fluence; it  enlarges  the  sphere  of  action  of  some  of 
them.,  lessens  it  for  others,  and  modifies  it  in  them 
all. 

I  shall  first  remark,  that  it  constantly  gives  to  some 
of  the  organs  a  perfection  greater  than  naturally 
should  be  their  portion.  Such  in  fact  is  the  nature  of 
our  occupations  as  always  to  require  the  especial 
action  of  some  one,  or  other  ofahese  organs.  The  ear 
of  the  musician,  the  palate  of  the  cook,  the  brain  of 
the  philosopher,  the  muscles  of  the  dancer,  and  the 
laryux  of  the  singer,  receive  in  addition  to  the  general 
education  of  the  exterior  life,  a  particular  education. 

Uunder  these  considerations,  the  occupations  of 
mankind  mi^ht  be  divided  into  three  classes.  The 
first  would  comprehend  all  those,  which  especially  re- 
gard the  senses,  such  as  painting,  music,  and  sculpture, 
the  acts  of  the  perfumer  and  the  cook,  and  in  a  word 
all  those  the  results  of  which  are  productive  of  plea- 
sure to  the  senses.  In  the  second  would  be  ranged  the 
occupations,  wherein  the  brain  is  chiefly  called  into 
action  ;  such  as  poetry,  the  sciences  of  nomenclature, 
the  mathematics  and  metaphysics.  The  occupations  of 
dancing,  equitation,  and  the  mechanic  arts  would 
form  the  third  clas.s. 

Each 


120 


Each  several  occupation   then    of  the  individual, 
brings  into  permanent  activity,  some  one  organ  in 
particular,  and  gives  it  a  peculiar  perfection.  The 
ear  of  the  musician  in  a  piece  of  harmony,  and  the 
eye  of  the  painter  in  a  picture,  distinguish  many  things 
which  entirely  escape  the  vulgar,    {t  frequently  hap- 
pens that  this  perfection  of  action,  is  accompanied  in 
the  more  exercised  organ  with  an  excess  of  nutrition  : 
this  we  may  frequently  observe  in  the  muscles  of  the 
arm  of  the  baker,  in  those  of  the  inferior  limbs  of  the 
dancer,  and  in  those  of  the  countenance  of  the  player. 

In  the  second  place  I  have  asserted  that  society 
contracts  the  sphere  of* action,  which  should  naturally 
belong  to  many  of  the  external  organs.  Indeed,  for 
the  sole  reason  that  any  one  of  them  is  the  more 
occupied,  the  others  must  be  less  so,  and  lose  in  apti- 
tude what  is  gained  by  the  single  organ.  The  most 
common  observation  will  prove  this  truth  at  every 
moment. 

Examine  the  philosopher,  who  in  his  abstract  me- 
ditations, and  in  the  silence  of  the  closet  condemns  to 
inaction  his  external  and  locomotive  powers.  Exa- 
mine him  by  chance  attempting  any  exercise  of  the 
body,  and  you  will  laugh  at  his  awkwardness  and  air  of 
constraint;  his  sublime  conceptions  astonish,  the 
heaviness  of  his  movements  is  amusing. 

Examine  On  the  contrary  the  dancer,  who  by  the 
lightness  of  his  steps  exhibits  apparently  to  the  eye 
Whatever  the  graces  of  fable  have  set  before  the  ima- 
gination. It  might  be  imagined  perhaps  that  the 
profoundest  meditations*  have  been  productive  of 
such  felicity  of  motion  ;  but  let  him  be  conversed 
with,  and  nothing  very  surprising  will  be  found  in  the 
man. 

The 
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The  observing  mind,  which  analyses  the  different 
individuals  of  society  at  every  moment,  will  be  led  to 
similar  remarks.  Perfection  of  action  in  the  locomo- 
tive organs,  concurring  with  a  like  perfection  of 
intellect,  will  seldom  be  found. 

&  y,—Of  the  laws,  which  regulate  the  education  of  the 
07'gaus  of  the  animal  life. 

It  is  manifest  then  that  society  inverts*  the  natural 
order  of  education  in  the  animal  life,  and  that  it 
irregularly  distributes  to  the  different  organs  of  this 
life,  a  perfection  which  the}7  would  otherwise  enjoy  in 
a  more  uniform  proportion,. 

A  determined  sum  of  power,  has  been  attributed 
to  every  individual,  which  sum  must  always  remain 
the  same,  whether  it  be  equally  or  unequally  distri- 
buted, accordingly  the  activity  of  one  organ  must 
imply  more  or  less  inactivity  in  the  others. 

This  truth  will  cDnduct  us  to  the  fundamental  prin- 
ciples of  all  social  education  whatever ;  namely,  that 
no  individual  at  the  same  time,  should  be  applied  to 
many  studies,  even  if  it  be  wished  that  he  should 
succeed  in  all  of  them.  Philosophers  have  long  in- 
sisted upon  this  maxim,  but  I  doubt  whether  the 
moral  reasons  on  which  they  have  founded  it,  are  all 
of  them  together  worth  this  single  and  beautiful  phy- 
siological observation  by  which  it  is  demonstrated, 
that  for  the  purpose  of  augmenting  the  powers  of  one 
organ,  there  are  no  other  means  than  those  of  dimi- 
nishing the  powers  of  the  others.  On  this  account  I 
shail  dwell  upon  this  observation,  and  prove  its  truth 
by  a  variety  of  facts. 

The  ear,  and  especially  the  touch,  acquire  in  the 
blind  man,  a  perfection  which  would  hardly  be  credit- 
ed, 
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ed,  were  not  its  reality  proved  by  daily  observation. 
The  deaf  an<l  dumb  possess  in  the  eye  an  accuracy  of 
sight,  which  is  unknown  to  those,  with  whom  the 
powers  of  the  ear  and  utterance  are  unfolded.  Little 
connexion  with  external  objects,  enfeebles  the  senses 
of  persons  who  are  subject  to  extacy,  but  gives  the 
brain  a  power  of  contemplation,  such  as  to  make  it 
appear,  that  every  part  of  the  animal  life,  excepting 
that  organ,  during  such  affection  is  in  a  state  of  sleep. 

But  what  occasion  is  there  for  seeking  in  extraor- 
dinary facts,  the  proof  of  a  law  which  the  animal  in  its 
healthy  state  exemplifies  at  every  moment.  Let  us 
consider  in  the  series  of  animals  the  relative  perfection 
of  each  organ,  and -jit  will  be  seen  at  once,  that  where 
any  ope  of  them  is  excellent,  the  others  are  less  per- 
fect. The  eagle,  which  has  a  very  piercing  sight,  has 
but  a  very  obtuse  sense  of  smell ;  in  the  dog,  the 
latter  sense  is  extremely  fine,  the  former  dull.  The 
sense  of  hearing  is  particularly  acute  in  the  hare,  that 
of  touch  in  the  bat ;  the  cerebral  action  predominates 
in  the  monkey,  and  vigour  of  motion  in  the  fera:. 

Every  species  then  possesses  some  particular  division 
of  its  animal  life,  in  a  degree  of  excellence  superior 
to  that  of  the  others.  Not  a  single  instance  will  be 
found,  whete  the  perfection  of  one  organ  does  not 
appear  to  be  acquired  at  the  expence  of  the  others. 
Man  iu  general, (abstraction  being  made  of  every 
other  consideration/)  has  the  ear  particularly  good; 
and  in  the  natural  order  of  things,  this  must  be  so  : 
because  bis  speech,  which  exercises  the  ear  incessantly, 
is  for  this  organ  a  permanent  cause  of  activity,  and 
therefore  of  perfection.  And  not  only  in  the  animal 
life  is  this  law  remarkable ;  but  it  appears  to  have 
place  also,  in  all  the  phenomena  of  the  organic  life. 
The  morbid  affection  of  one  of  the  kidneys,  of  one  of 

the 
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the  parotid  glands,  will  double  the  secretion  of  the 
other. 

Let  us  now  examine  what  happens  in  the  process  of 
digestion.  Each  system  at  such  time  is  the  seat  of 
an  exaltation  of  the  vital  powers.  Immediately  after 
the  entry  of  the  aliments  into  the  stomach,  the  action 
of  all  the  gastric  viscera  is  augmented,  the  powers  of 
life  are  concentered  about  the  epigastrium,  and 
abandon  the  organs  of  the  external  life;  from  thence 
arise,  as  authors  have  observed,  the  lassitude,  i.ie  in-  ^  Vctyj 
aptitude  of  the  senses  to  the  reception  of  external 
impressions,  the  tendency  of  the  individual  to  sleep, 
and  the  cold  which  is  so  frequently  felt  in  the  inte- 
guments. 

The  gastric  digestion  being  completed,  the  vascular 
succeeds,  and  the  chyle  is  introduced  into  the  circu- 
latory torrent,  for  the  purpose  of  undergorftg  the 
influence  of  this  system,  and  that  of  respiration  ;  ac- 
cordingly the  blood-vessels  and  lungs  become  in  their 
turn,  the  focus  of  an  increased  action,  the  pulse  rises, 
and  the  movements  of  the  thorax  are  precipitated. 

It  is  then  the  glandular,  then  the  nutritive  system 
which  enjoy  51  marked  superiority  in  the  state  of  their 
vital  powers.  Lastly,  when  these  powers  have  been 
successive!}'  developed,  over  all  the  system,  they  re- 
turn to  the  organs  of  the  animal  life,  the  senses  resume 
their  activity,  the  functions  of  the  brain  their  energy 
the  muscles  their  vigour,.  Whoever  reflects  upon  t  ^  ^ 
what  he  has  experienced  after  a  somewhat  copious    .§  4$ 

In  this  way,  the  whole  of  the  functions  represent  a 
species  of  circle,  of  which  the  one  half  belongs  to  the  a 
organic,  the  other  to  the  animal  life,  the  vital  powers! 
seem  successively  to  traverse  these  two  halves.  When 


repast,  will  be  easily  convinced  of  the  truth  of  these  j  ^ 
remarks.  M  • 
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ihey  are  found  in  one  half,  the  other  is  proportionally 
deprived  of  them,  nearly  in  the  same  manner  as  every 
thing  appears  to  languish  and  be  reanimated  in  the 
two  portions  of  the  globe,  accordingly  as  the  sua 
refuses,  or  sheds  down  his  beneficent  influence. 

Should  any  farther  proof  be  required  of  this  ine- 
quality of  distribution  with  regard  to  the  vital  powers, 
xve  may  find  it  in  the  process  of  nutrition.    This  pro- 
cess has  always  an  excess  of  action  in  some  one  of  the 
organs,  which  at  such  time  may  be  said  to  live  more- 
7frW<m*  w»a*H«{  than  the  others  do.    In  the  foetus,  the  brain  and  the 
l^**^a*\Jerves;  the  inferior  members  after  birth)  and  at  the 
4^  ^"wux-il/  age  ot  puberty,  the  genital  parts  and  breast.appear  to 

j^u^tv^kWjgrow,  at  the  expence  of  the  others."^' 
^"oJt^^tUt*'   -Fr°m- such  a  variety  of  considerations, -we  may 
^       establish  the  following  to  be  a  fundamental  law  of  the 
distribution  of  the  vital  powers,  namely,  that  when 
„  they  increase  in  one  part,  they  decrease  in  the  rest  of 

the  living  oeconomy,  that  the  sum  of  them  can  never 
be  augmented,  and  that  they  only  transfer  themselves 
successively  from  one  organ  to  another.  By  the  help 
of  these  general  data,  it  is  easy  to  perceive,v.hy  we 
cannot  at  the  same  time  attain  to  perfection  in  the 
various  parts  of  our  animal  life, -why  we  cannot  at  the 
same  time  excel  in  all  the  sciences. 

Universality  of  knowledge  in  the  same  individual  is 
a  chimaera;  it  is  repugnant  to  the  laws  of  our  orga- 
nization, and  if  history  afford  us  some  few  instances  of 
extraordinary  men,  who  have  thrown  an  equal  light 
trpon  many  of  the  sciences,  sueh  instances  are  but  so 
many  exceptions  to  the  common  laws  of  nature :  for 
who  are  we,  that  we  should  venture  on  the  pursuit  of 
many  things  at  once,  and  hope  to  attain  in  all  of  them 
a  perfection,  which  for  the  most  part,  even  when  wc 
have  but  a  single  object  in  view,  escapes  us  ? 

Were 
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Were  we  capable  of  following  at  once  a  number  of 
eccupations,  such  occupations  would  be  those  which, 
have  the  greatest  analogy  among  themselves  with  re- 
spect to  the  organs  which  they  bring  into  exercise; 
and  by  restraining  ourselves  in  this  way  within  a  narrow 
circle,  we  may,  indeed,  with  a  greater  degree  of  facility 
excel  in  many  parts ;  but  even  here  the  great  secret 
of  being  superior  in  any  one  of  them,  is  that  of  pos- 
sessing but  a  mediocrity  in  the  others. 

Let  us  take,  for  example,  the  sciences,  which  bring^- i^-t^Y**^  <4 
into  action  the  functions  of  the  brain.    We  have  seertt^LcjJ^A<^ 
that  these  functions  relate  especially  to  the  memo0^cUkI3t  WWU 
which  presides  over  nomenclature;  to  the  imagination,-^  ^Vm.c*-Ec^ 
under  the  empire  of  which,  is  poetry ;  to  the  attention,  «■  t**»tC  U 
which  is  chiefly  excited  by  the  details  of  calculation      •***■  ""^j^*? 
and  to  the  judgment,  whose  dominion  embraces  the "1*****^ '^T1  i  i~ 
whole  of  the  sciences  of  reasoning.    Now  it  is  mani- JfjfcL*  t«  cajJU 


fest  from  daily  observation,  that  not  one  of  these  dif- 

ferent  operations  of  the  mind  is  to  be  developed } but **  "^^""tfl 

at  the  expence  of  the  others/*"  tXh^k!ft 

The  habits  of  reciting  the  beauties  of  Corneille  or  L^^wJ^ufci 
Hacine,  we  might  naturally  suppose  would  enlarge  the  ^^^^  ^1 
mind  of  the  actor  ;  what  can  be  the  reason  that  from* 
such  habit  he  does  not  acquire  an  energy  of  concep- 
tion beyond  that  of  the  vulgar?    The  reason  depends 
in  part,  no  doubt,  upon  the  natuial  disposition  of  the 
man,  but  at  the  same  time  may  be  deduced  from  the 
greater  efforts  of  memory,  and  the  faculty  of  imitation, 
which  such  a  person  is  obliged  to  exert :  for  the  pur- 
pose of  enriching  these,  the  other  parts  of  the  brain 
are  in  a  manner  plundered. 

Accordingly,  when  I  perceive  an  individual,  de- 
sirous at  the  same  time  of  excelling  by  address  of  hand, 
in  the  operations  of  surgery,  by  depth  of  judgment  in 
the  practice  of  medicine,  by  extent  of  memory  in  bo- 
tany. 


^JtUw  |<MJdtL3Ttany,  and  by  force  of  attention  in  metaphysical  ccm- 
t^viAAcrvi.  (Uuj _  (M..templation,  methinks  I  see  a  physician,  who,  for  heal- 
^^U^cv.lWo  i"g  a  disease,  for  the  purpose  of  expelling,  according 
(w  y  wi^'vtM.  ^  to  the  old  expression,  the  morbific  humour,  at  the 
^  •  m  .  %*  |7  same  time  undertakes  to  amrment  the  whole  of  the  se- 
f^^^ffw>3ti''cret'ons  ^y  tne  simultaneous  use  of  sialagogues,  di- 
uittuL  m.         ,  uretics,  sudorifies,  emmenagogues,  &c.  &c.^ 

*  (»u  -  But  would  not  the  slightest  acquaintance  with  the 
^iu^,v^i»rwU^.la\vs  of  the  economy,  suffice  for  hinting  to  such  phy- 
<{f(U»{.  sician,  that  one  gland,*  pours  forth  a  greater  quantity 

of  fluid,  only  because  the  others  secrete  a  lesser  one  ? 
Should  he  not  know  that  such  a  variety  of  medicines 
can  operate  in  no  decided  way,  and  that  to  exact  too 
much  of  nature,  is  frequently  the  means  of  obtaining 
nothing?  The  same  may  be  asked  of  the  individual 
who  is  desirous  of  simultaneous  perfection,  both  in  the 
bodily  and  mental  exercises,  who  should  pretend  to 
double  or  triple  his  relative  life,  when  nature  has  willed 
that  he  should  only  have  the  power  of  detaching  from 
some  few  of  his  organs,  some  few  degrees  of  force, 
which  may  be  added  to  one  or  more  of  his  other 
organs,  and  by  no  means  that  of  encreasing  the  sum 
of  these  powers. 

Do  we  wish  that  any  one  organ  in  particular  shall 
attain  to  perfection,  we  must  condemn  the  others  to 
inaction.  We  castrate  men  to  change  their  voices ;  it 
is  astonishing  that  the  barbarous  idea  of  depriving  them 
of  sight,  has  not  been  found  out  also  for  the  purpose  of 
rendering  them  musicians,  since  it  is  well  known  how 
acute  the  sense  of  hearing  is  in  the  blind.  The  child, 
who  should  be  destined  to  music,  ceteris  paribus, 
would  make  a  much  more  rapid  progress,  were  his  ears 
to  be  assailed  by  harmonious  sounds  only,  and  every 
thing  removed  which  might  be  capable  of  exercising 
bis  other  senses. 
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It  is  a  truth,  then,  that  our  superiority  ia  such  or  I5i2^ 
such  an  art  and  science,  may  almost  always  be  raea-  ^cLU^-.^- 
sured  by  our  inferiority  in  other  respects  ;  and  that  u^-\ 
this  general  maxim  which  the  greater  number  of  the  '^^'^^Ji\ 
ancient  philosophers  have  insisted  on,  but  which  manj£  ^\<j^d>\ 
of  our  modern  ones  would  willingly  overturn,  has  for-oX  UJL  ^ 
its  foundation  one  of  the  great  laws  of  the  animal  ^jJT 
economy,  and  will  ever  be  as  immutable  as  the  base  on  y^jLujc 
which  it  rests.  dnl^.m^ 

§  VI. — Of  the  education  of  the  animal  life  as  to  %.^X«<|W<i«i 

duration.  2^^^*^ 

The  education  of  the  organs  of  the  animal  life/is  ^^Jj^l^cU.! 
prolonged  for  a  time  which  we  cannot  determine,  as  -u^Jutf^f^^l 
it  is  influenced  by  such  a  variety  of  circumstances ;  but^*^ 
the  peculiarity  of  this  education  consists  in  its  heing^^^^  \ 
the  business  of  each  age,  to  bring  to  perfection  certain cb^^-O*  o^L&f^r  I 
organs  in  particular.  %<u>*L  '^dj-^ct 

In  childhood,  the  senses  more  especially  are  edu-  ^  c-m*t\  , "^»% 
cated ;  every  thing  seems  to  relate  to  the  develope-^J^^^- 
ment  of  their  functions.     Environed   with  bodies  ' 
which  are  new  to  him,  the  little  individual  seeks  to 
know  them  all ;  he  maintains  in  a  sort  of  perpetual 
expectation, those  organs  by  which  his  connexions 
with  what  is  near  him  are  established,  and  undoubtedly 
his  sensibility  is  excessively  pronounced.    His  ner- 
vous compared  with  his  muscular  system,  is  propor- 
tionally very  great ;  accordingly  for  the  dpsection  of 
the  nerves,  we  always  prefer  the  bodies  of  children. 

With  the  education  of  the  senses,  the  improvement 
of  the  functions  of  the  brain  which  relate  to  sensation, 
is  necessarily  connected.  In  proportion,  then,  as  the 
sum  of  the  sensations  becomes  enlarged,  the  memory 
and  imagination  begin  to  come  into  play.   The  age 

which 
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which  follows  infancy,  is  that  of  the  education  of  those 
parts  of  the  brain  in  which  these  faculties  are  seated. — 
It  is  then,  that  there  have  existed  a  sufficient  number 
of  antecedent  sensations  for  the  exercise  of  the  me- 
mory, and  for  the  discovery  of  the  type  of  those  ill u- 
sorv  sensations  which  it  is  the  business  of  the  imasri- 
nation  to  assemble.  On  the  other  hand,  the  little  acti- 
vity of  the  judgment  at  this  epoch  is  much  in  favour 
of  the  energy  of  these  two  faculties  ;  and  then  the  re- 
volution which  puberty  brings  on,  the  taste  which  it 
developes,  and  the  desires  which  it  creates,  contribute 
very  much  to  extend  the  sphere  of  the  latter  of 
them. 

When  perception,  memory,  and  the  imagination 
have  been  perfected,  when  their  education  is  finished, 
that  of  the  judgment  commences,  or  rather  becomes 
more  active,  for  the  judgment  begins  to  be  exercised 
upon  the  very  first  materials,  with  which  it  is  presented. 
At  this  epoch  the  functions  of  the  senses,  aud  partly 
those  of  the  brain  have  nothing  more  to  acquire,  and 
all  the  powers  of  the  individual,  are  concentrated  upon 
the  education  of  the  judgment. 

Hence  it  is  manifest,  that  the  first  portion  of  the 
animal  life,  or  that  by  means  of  which  we  are  acted  on 
from  without,  and  reflect  such  action,  has  at  each  age 
a  division,  which  is  then  particularly  unfolded:  The 
first  age  is  that  of  the  education  of  the  senses,  the 
second  that  of  the  enlargement  of  the  imagination,  the 
third  that  of  the  developement  of  the  judgment. 

We  should  never  then  prescribe  the  study  of  the 
sciences,  which  exact  the  exercise  of  the  judgment,  at 
ao  age  when  the  senses  are  especially  in  action  ;  but 
follow  in  our  artificial  methods  of  education,  the  same 
laws  which  preside  over  the  natural  education  of  the 
organs.    The  child  should  be  applied  to  music  and 

design ; 
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design ;  the  adolescent,  to  the  sciences  of  nomencla- 
ture, and  the  belles  lettres;  the  adult,  to  the  exacter 
sciences,  where  facts  are  connected  by  a  process  of 
reasoning.  The  study  of  logic  and  the  mathematics, 
terminated  our  ancient  plan  of  education  ;  it  was  one 
advantage  at  least  among  its  numerous  imperfections. 

As  to  the  second  portion  of  the  animal  life,  or  that 
by  means  of  which  the  animal  reacts  upon  external 
bodies,  the  state  of  infancy  is  characterized  by  the 
number,  the  frequency,  and  feebleness  of  its  motions  ; 
adult  age  by  their  vigour  ;  and  adolescence  by  a  mix- 
ture of  the  two.  The  voice,  however,  does  not  appear 
to  follow  these  proportions,  but  is  subject  to  an  influ- 
ence which  proceeds  especially  from  the  organs  of  ge- 
neration. 

I  shall  not  dwell  upon  the  different  modifications, 
which  with  respect  to  the  animal  life  are  derived  from 
sex,  climate,  and  season.  So  many  have  treated  of 
these  questions,  that  it  would  be  difficult  to  add  to 
what  has  been  said  upon  them. 

In  speaking  of  the  laws  of  education,  as  they  affect 
the  organs  of  the  external  life,  I  have  supposed  these 
organs  to  be  in  a  state  of  complete  integrity,  and  pos- 
sessed of  whatever  is  necessary  to  their  perfection.— 
If  they  be  feeble  or  delicate,  if  any  vice  of  conforma- 
tion exist  in  them,  these  laws  will  only  be  applicable 
more  or  less ;  *for  it  is  manifest  that  the  habit  of  judg- 
ing will  not  rectify  the  judgment,  if  the  brain  be 
badly  constituted  ;  and  that  the  frequent  exercise  of 
the  larynx  and  voluntary  muscles,  will  never  make  up 
for  the  irregularity  of  action  occasioned  by  irregu- 
larity of  conformation. 
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CHAPTER  the  NINTH. 


Or  the  Origin  and  Developement  of  the 
Organic  Life. 

WE  have  just  now  seen  that  the  animal  life,  which 
is  inactive  in  the  foetus,  is  developed  after  birth  :  we 
have  also  followed  up  the  particular  laws  of  its  deve- 
lopement. On  the  contrary,  the  organic  life  comes 
into  action  almost  as  soon  as  the  foetus  is  conceived  ; 
for  as  soon  as  the  least  organization  is  apparent,  the 
little  heart  will  be  seen  protruding  its  blood  on  all 
sides.  The  heart  is  the  first  formed  part,  the  first  in 
action  :  now,  as  all  the  organic  phenomena  depend 
upon  it,  we  may  readily  conceive  in  what  way  the  func- 
tions of  the  inward  life  are  thrown,  into  exercise. 

§  \,—Of  the  mode  of  the  organic  life  in  the  fxtus. 

Nevertheless,  the  organic  life  of  the  foetus,  is  not 
the  same  as  that  which  the  adult  is  destined  to  enjoy. 
Let  us  enquire  into  the  reason  of  this  difference. 

We  have  said  that  the  organic  life  is  the  result  of 
two  great  orders  of  functions,  of  those  namely  of  as- 
similation and  decomposition,  so  as  to  form  an  habi- 
tual circle  of  creation  and  destruction.  Now  in  the 
foetus  this  circle  is  singularly  contracted. 

For 
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For  in  the  first  place,  the  functions  of  assimila- 
tion are  much  fewer  in  number ;  the  molecules 
before  they  arrive  within  the  organs  which  they  j&  cox.  HcJ&i'k- 
create,  are  not  submitted  <taalbia£  to  so  many- 
actions;  they  penetrate  the  fcetusalready  elaborated 
by  the  digestion,  circulation,  and  respiration  of 
the  mother.  Instead  of  traversing  the  apparatus  of 
the  digestive  organs,  which  at  this  age  appear  to  be 
almost  inactive,  they  enter  at  once  into  the  system  of 
the  circulation ;  the  road  which  they  have  travelled  is 
less,  it  is  not  requisite  that  they  should  be  presented  to 
the  influence  of  respiration  ;  and  accordingly  the 
foetus  of  the  mammalia  has  in  its  preliminary  organi- 
zation a  near  analogy  with  that  of  the  adult  reptile,  in 
which  but  a  small  part  of  the  blood  at  its  issuing  from 
the  heart,  is  sent  into  the  vessels  of  the  lungs. 

The  molecules  of  nourishment  in  this  Way  pass  al- 
most directly  from  the  circulating  torrent  into  the  nu- 
tritive system.  The  general  process  of  assimilation, 
then,  is  much  less  complicated  than  that  of  the  follow- 
ing age. 

On  the  other  hand,  those  functions  which  habitually 
decompose  the  organs,  which  clear  the  system  of  sub- 
stances already  become  injurious  and  foreign  to  its  na- 
ture, are  at  this  age  but  very  inactive.  Neither  the 
pulmonary  exhalation,  nor  sweating,  nor  transpiration 
have  as  yet  commenced :  the  bile,  urine,  and  saliva  are 
but  small  in  quantity,  if  compared  with  what  they  are 
destined  at  a  future  time  to  be>  so  that  the  portion  of 
blood  from  which  they  are  to  be  made  in  the  adult,  ifi 
the  foetus  is  almost  entirely  expended  on  the  system 
of  the  nutritive  organs. 

The  organic  system  of  the  foetus,  then,  is  remarka- 
ble— on  the  one  hand,for  the  extreme  promptitude  of 
its  assimilation,  a  promptitude  depending  on  the  very 

small 
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afjJLfit^Jt^sTtia.n  number  of  the  functions  concurring  to  that  end; 

^"k^ffj^i  "1^  &n(^  °n  ^  0t^er'  tneextreme  >nert-ia  of  its  decou>- 
'  C^^U  ^ul^?t^?os't'on,  an  ^nert'a  depending  on  the  little  activity  of 
1  i«<vU  \,\)L.iei*~.  the  different  functions,  which  are  the  agents  of  thk 

J^Vt;  ^  *s  ea€y  ^rom        f°reg°ing  considerations  to  ac- 

iTiv^T^CpL- count  for  the  rapidity  which  characterizes  the  growth 
of  the  f(Etus    a  rapidity  which  is  manifest]y  out  cf  a}j 

<nrj<x»v<  4..;  nAtjcl  J 

i^ju^^t^M-a.  proportion  with  that  which  takes  place  at  any  other 
^tU^Ti^^6'  Indeed,  while  every  thing  is  in  favor  of  the  pro- 
tU-$tC  nu-not  gression  of  the  nutritive  matter  towards  the  parts 
lotU^^iUo^  where  it  is  destined  to  be  put  down,  every  thing  at  the 
^ri^Yv^xIT^vt  same  time  seenfis  to  oblige  such  matter  to  remain  in 
-tto*t,UM.|Uv4;tL«1the  place  where  it  has  been  deposited,  the  emunctories 

-^-trJ^fc  of  the  system  being  wanting. 
cm     c*JLl>  <a,  J  &  ..... 

Vi*t  tAfiJt  .     To  the  great  simplicity  of  assimilation  in  the  foetus, 

-t^Vtv  oil  ^.oUtf  we  may  a(j^  tne  g,eat  activity  of  the  organs  which  con- 
*n-tfL  c*>vtUM.  ^/-tribute  to  it  an  activity,  which  depends  upon  the  more 
'a  tXuA^  vf«ctl'eL  considerable  sum  of  vital  power  which  they  then  par- 
fc^tu  ^^Wj^^take.    All  the  powers  of  the  economy,  indeed,  appear 
!  Lt^  tA^iiUtt^  nc.  to, be  concentrated  upon  the  system  ot  the  circulation 
tfc^t^jW.- and  nutrition  ;  the  functions  of' digestion,  respiration, 
W^fV '    *t^t.  M*ecreti°n  an^  exhalation,  are  exercised  but  obscurely. 
H*^  cijix^)  IzJus     If  we  now  observe  that  the  organs  of  the  animal  life, 
tT^/K  which  are  condemned  to  a  necessary  inaction,  are  the 
_  -iUu*.  vL  V**Im  seat  at  the  same  time  of  a  very  small  portion  only  of 
ivtT*  V*'a^  Power  ^e  surPms  °f  this  being  thrown  upon  the 
if  tf  orSan'c  l'fe)  lt  w^  De  easy  t0  perceive,  that  almost  the 

whole  of  the  powers  which  are  afterwards  to  be  deve- 
<>w*Li.  ttt.  tJw  j    e j  Up0n  tne  tw0  systems  in  general,  will  be  then 

IWonwr  out*  ,  ,  ...  -II 

toH^o>u^Ji  j*a*nij concentrated  upon  those  which  serve  lo  nourish  and 
ViUv^m-I^/'A  '/^compose  the  different  parts  of  the  foetus,  and  that  in 
»cW  6<^«j(wfLvj  conserluence  tne  functions  which  concur  to  the  pro- 
\w  t  ku^Ju^l.  Lw.   cess  of  nutrition  and  growth,  must  at  that  age  be  the 
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§11. — Developement  of  the  organic  life  after  birth. 

Immediately  after  birth,  the  organic  life  of  the  child 
has  a  great  addition  made  to  it ;  its  extent  is  almost 
doubled,  for  not  only  are  many  of  the  functions  which 
did  not  before  exist  at  such  time  added,  but  those 
which  existed  previously  are  much  enlarged.  Now  in 
this  remarkable  revolution  of  things,  a  law  directly  the 
contrary  of  that  which  presides  over  the  animal  life  is 
observed  ;  for  the  organs  of  this  life,  whether  they  be 
newly  brought  into  exercise,  or  simply  receive  an  in- 
crease of  action,  need  no  education  ;  they  suddenly 
attain  to  a  perfection,  which  those  of  the  animal  life 
do  not  acquire,  otherwise  than  by  long  habitude.  A 
rapid  glance  upon  the  developement  of  this  life,  will 
be  sufficient  to  convince  us  of  the  truth  of  the  above 
observation. 

At  the  instant  of  birth,  digestion  and  respiration, 
with  a  great  part  of  the  exhalations  and  absorptions 
commence.  Now  after  the  first  inspirations  and  expi- 
rations; after  the  elaboration  in  the  stomach  of  the 
first  milk,  which  is  taken  in  by  the  infant,  as  soon  as 
the  exhalants  of  the  lungs  and  the  skin  have  once  re- 
jected some  small  portions  of  their  respective  fluids, 
the  respiratory,  the  digestive  and  exhalant  organs,  have 
as  perfect  an  action  as  they  ever  will  have. 

At  the  same  time  all  the  glands,  which  slept  as  it 
were,  which  poured  forth  but  a  very  small  quantity  of 
fluid,  are  awakened  from  their  torpor  by  the  stimuli  of 
the  various  substances  which  are  applied  to  the  mouths 
of  their  excretory  ducts.  The  passage  of  the  milk  at 
the  extremities  of  the  stenonian  and  wartonian  ducts, 
of  the  chyme  at  the  end  of  the  choledochus  and  the 
pancreatic  duct,  the  contact  of  air  with  the  orifice  of' 
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the  urethra,  awaken  into  action  the  salivary  glands,  the 
pancreas,  the  liver,  and  the  kidneys.  The  air  in  like 
manner  upon  the  inner  surface  of  the  trachea  and  the 
nostrils,  and  the  aliments  upon  that  of  the  digestive 
passages,  are  the  excitants  which  rouse  these  parts  into 
action. 

It  is  then  also  that  begin  the  various  excretions  of  the 
system  :  now  if  we  examine  well  the  different  organs 
which  concur  to  the  above-mentioned  phenomena,  we 
shall  find  that  they  require  no  sort  of  education. 

I  shall  not  enquire  into  the  reason  of  this  difference 
in  the  developement  of  the  two  lives.  J  shall  only 
observe  that  it  is  out  of  the  power  of  any  one  of  the 
inward  organs,  10  acquire  a  marked  degree  of  superi- 
ority over  any  other,  for  the  same  reason  that  they  all 
pf  them  attain,  immediately  upon  entering  into  action, 
as  great  a  perfection  as  at  any  time  they  are  destined  to 
possess. 

Nevertheless  there  is  nothing  more  common  than 
the  predominance  of  one  system  of  the  organic  life 
over  the  other  systems  ;  this  is  sometimes  the  vascular, 
sometimes  the  pulmonary  apparatus,  at  other  times 
the  organs  of  digestion,  and  the  liver  especially,  have 
the  greater  degree  of  developement,  and  decide  on 
the  particular  temperament  of  the  individual ;  but  the 
cause  of  this,  sort  of  constitution  depends  on  primitive 
organization,  on  the  structure  of  the  parts,  on  their 
conformation.  Such  superiority  is.  by  no  means  the 
effect  of  exercise  or  habit,  for  the  fcetus  and  the  child 
display  the  same  phenomena,  in  as  much  reality 
though  less  apparently  indeed,  than  adolescence,  or 
manhood. 

In  the  same  way,  the  debility  of  any  particular 
system  of  the  internal  functions,  may  depend  either 
on  original  constitution,  or  on  some  accidental  vice 

or 
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or  disease,  by  which,  while  the  others  have  remained 
untouched,  its  constitution  may  have  been  impaired. 

Such  then  is  the  great  difference  of  the  two  lives  of 
the  animal,  with  respect  to  inequality  of  perfection  in 
the  organs.  In  the  animal  life,  the  predominance  or 
inferiority  of  one  system,  with  relation  to  the  others, 
depends  almost  entirely  upon  its  activity  or  inertia,  on 
its  habitude  of  acting  or  not  acting.  In  the  organic 
life  on  the  contrary,  such  states  are  immediately  con- 
nected with  the  texture  of  the  organs,  and  never  with 
their  education. 

From  hence  also  we  have  the  reason  why  phy- 
sical temperament,  and  moral  character,  are  not 
susceptible  of  change  from  education,  which  so  pro- 
digiously modifies  the  actions  of  the  animal  life,  for 
as  we  have  seen,  they  both  of  them  belong  to  the 
organic  life. 

The  character  is,  if  J  may  so  express  myself,  the 
physiognomy   of  passions ;    temperament,  that  of 
the  internal  functions :  now  the  one  and  the  other 
.being  at  all  ages  the  same,  having  a  direction  which 
Habitude  and  exercise  can  never  alter,  it  is  manifest 
that  they  must  ever  be  withdrawn  from  the  influence 
of  education.   The  violence  of  the  temperament  may 
indeed  be  moderated,  for  the  powers  of  the  judgment, 
and  reflection  may  be  augmented,  and  the  animal  life 
strengthened  in  such  way  as  to  give  it  a  capacity  of 
resisting  the  impulses  of  the  organic  life ;  but  to 
attempt  an  immediate  alteration  of  the  character,  or  of 
the  passions,  which  are  its  habitual  expressions,  is  an 
enterprise  analogous  «to  that  of  the  physician,  who 
should  attempt  to  elevate  or  depress,  (and  that,  for  the 
entire  life  of  the  patient,)  the  ordinary  contracting 
powers  of  the  heart  and  arteries. 

We 
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We  should  observe  to  such  physician,  that  the 
circulation  and  respiration,  are  not  under  the  dominion 
of  the  will;  and  that  they  cannot  be  modified  ex- 
cepting in  passing  into  a  state  of  disease.  The  same 
observation  might  be  made  to  those,  who  imagine  that 
the  character,  and  consequently  the  passions  may  be 
modified. 


CHAPTER  the  TENTH. 


OF  TH-E  KATURAL  TERMINATION  Of  THE  TWO 

UV  ES. 

We  have  just  now  seen,  that  the  two  lives  com- 
mence at  distant  epochs ;  we  have  seen  them  deve- 
loping themselves  according  to  laws,  which  are  ex- 
actly the  reverse  of  each  other.  I  shall  now  attempt 
to  describe  them,  as  they  terminate ;  and  this  they 
do  in  a  very  different  manner  also,  assuming  characters 
at  such  time  as  distinct  and  separate,  as  those  which 
they  possess  during  the  periods  of  their  activity.  In 
this  place,  I  shall  speak  of  natural  death  only ;  those 
deaths,  which  originate  in  accidental  causes,  will  be 
the  object  of  the  second  part  of  this  work. 
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§  I.— ,Jn  natural  Death  the  animal  life  is  the  first 

to  cease. 

Natural  death  is  remarkable  for  the  following  reason 
chiefly: — it  terminates  the  animal  life,  a  Jong  time 
before  it  puts  an  end  to  the  organic  life. 

He  who  dies  in  consequence  of  a  very  prolonged  old 
age,  dies  in  detail ;  his  exterior  functions  are  finished, 
one  after  the  other;  the  senses  are  shut  up  successively; 
the  ordinary  causes  of  sensation  pass  over  them,  and 
do  not  affect  them. 

The  sight  grows  dull  and  confused ;  it  ceases  at 
length  to  transmit  the  images  of  objects :  this  is  the 
blindness  of  old  age ;  sounds  also,  after  a  certain  time, 
affect  the  ear  confusedly;  the  organ  at  last  becomes 
entirely  insensible.  The  cutaneous  covering  of  the 
body  grows  hard  and  dry  ;  it  is  the  seat  of  an  obscure 
and  imperfect  touch.  Besides  which,  the  habitude  of 
feeling  has  blunted  the  power  of  feeling ;  at  the  same 
time  all  the  other  organs  which  are  dependent  on  the 
»kin,  grow  weak  and  perish  ;  the  hair  falls,  it  is  de- 
prived of  the  juices  by  which  it  was  nourished :  to 
continue  our  description,  odours  make  but  a  feeble 
impression  upon  the  nostrils. 

The  taste  indeed  is  a  little  more  kept  up ;  but  let  it 
be  remarked  that  this  sense  is  connected  with  the 
organic  as  much  as  with  the  animal  life,  and  is  there- 
fore necessary  to  the  internal  functions:  In  this  way, 
when  all  agreeable  sensations  have  fled  the  old  man, 
when  their  absence  has  already  broken  in  part  the  con- 
nexions, which  attach  him  to  the  world,  his  taste  re» 
mains  him  still ;  it  is  the  last  thread  to  which  is  sus- 
pended the  pleasure  of  existence. 

in  this  way,  isolated  in  the  midst  of  nature,  already 
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deprived  of  the  greater  number  of  the  functions  of  the 
sensitive  organs,  the  old  man  is  soon  to  suffer  the  loss 
of  the  common  action  of  the  brain,  for  it  is  manifest, 
that  there  can  scarcely  be  any  farther  perception,  for 
the  very  reason  that  there  is  nothing  farther  coming 
from  the  senses.  Meapwhile,  the  imagination  lessen* 
and  is  soon  annihilated. 

The  memory  of  present  things  is  destroyed  :  the  old 
man  in  an  instant  forgets  what  is  told  him,  because  his 
external  senses  enfeebled  and  already  dead,  as  it  were, 
in  no  wise  confirm  what  is  intimated  to  him  by  the 
mind  alone.  Ideas  escape  him  when  the  images,  which 
are  traced  by  the  senses,  do  not  keep  their  hold. 
On  the  contrary,  the  remembrance  of  the  past  remains 
with  him,  that  which  the  old  man  has  formerly  known, 
has  been  taught  him  or  at  least  confirmed  to  him  by 
his  senses. 

He  differs  from  the  child  in  this  respect  ;  the  child 
judges  only  from  the  sensations  which  he  experiences, 
the  old  man  from  tho.se,  which  he  has  experienced. 

The  result  of  the  two  states  is  the  same,  for  the 
judgement  is  equally  uncertain,  whether  founded  ex- 
clusively upon  actual  or  past  sensation.  Its  accuracy 
depends  upon  the  due  comparison  of  the  two.  No 
one  can  be  ignorant,  that  in  the  judgement  which 
we  form  from  visible  objects,  the  actual  impression 
would  frequently  deceive  us,  were  we  not  to  rectify  the 
error  by  what  we  are  enabled  to  recollect,  and  may  we 
not  observe  that  past  sensations,  in  a  short  time  grow 
confused,  if  the  features  of  the  picture,  which  they 
have  left  with  us,  be  not  retraced  by  new  and  analogous 
impressions? 

The  present  then,  and  the  past  with  regard  to  sensa- 
tion, are  equally  necessary  for  the  perfection  of  the 
judgement.    If  either  the  one  or  the  other  be  wanting 
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there  cannot  be  any  comparison  made  between  the 
two,  and  in  consequence  there  must  be  a,  want  of  pre- 
cision in  the  judgement. 

For  these  reasons,  the  first  and  the  latter  ages  of 
man,  are  equally  remarkable  for  imbecility.  Old  age  is 
geeond  infancy.  The  two  periods  of  life  resemble  each, 
other  with  regard  to  want  of  judgement;  they  differ 
only  as  to  the  cause  of  such  defect. 

The  interruption  of  the  functions  of  the  brain  of  the 
old  man,  is  a  consequence  of  the  almost  entire  annihi- 
lation of  the  sensitive  system  with  him  J  in  the  same 
way  does  the  weakness  of  the  locomotive  power, 
succeed  almost  inevitably  to  the  inactivity  of  the  brain. 
This  organ  in  fact  re-acts  upon  the  muscles,  in  pro- 
portion only  as  the  senses  act  upon  it. 

The  movements  of  the  old  man  are  few  and  tardy  j 
he  changes  with  difficulty  the  attitude,  into  which  he 
has  thrown  himself ;  seated  near  the  fire,  and  concen- 
trated within  himself,  a  stranger  to  every  thing  without 
him,  he  passes  his  clays  there,  deprived  of  desire,  of 
passion,  and  sensation  ;  speaking  little  because  he  is 
determined  by  nothing  to  break  his  silence,  yet  happy 
in  feeling  that  he  still  exists,  when  almost  every  other 
sentiment  is  gone. 

The  rigidity  of  the  muscles  however,  and  the  dimi- 
nution of  their  contracting  powers,  is  another  cause  of 
inactivity  in  the  old  man,  and  doubtless  has  its  in- 
fluence ;  but  it  is  by  no  means  the  principal  one,  since 
the  heart  and  the  muscular  fibres  of  the  intestines, 
contract  the  same  rigidity,  and  are  deprived  of  their 
powers  of  moving,  in  a  very  different  way  from  that, 
in  which  the  voluntary  muscles  lose  it.  With  the 
voluntary  muscles,  it  is  not  so  much  the  power  as  the 
excitant  of  the  power  which  is  lost.  If  it  were 
possible  to  compose  a  man  with  the  senses  and  brain 
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of  old  age,  and  the  muscles  of  youth,  the  voluntary 
motions  of  such  man,  would  hardly  be  more  developed 
for  the  reasons  which  I  have  given. 

Prom  the  above  it  is  easy  to  see  that  the  external 
functions  of  the  old  man  are  extinguished  by  degrees, 
and  that  his  animal  life  has  almost  entirely  ceased, 
while  his  organic  life  is  still  in  activity.  Under  this 
consideration,  the  state  of  the  animal  about  to  suffer 
a  natural  death,  is  nearly  similar  to  that  of  the  foetus 
in  utero,  or  of  the  vegetable  which  live6  within  itself 
only,  and  for  which  external  nature  is  absolutely 
silent. 

If  we  now  recollect  that  sleep  entrenches  more  than 
a  third  upon  the  duration  of  the  animal  life,  if  we  add 
to  this  the  total  absence  of  such  life  for  the  first  nine 
months  of  existence,  and  its  almost  entire  inacti- 
vity during  the  latter  period  of  existence,  it 
will  be  easy  to  calculate  the  great  disproportion  of 
its  duration,  when  compared  with  that  of  the  organic 
jrfe  which  is  exercised  uninterruptedly. 

But  wherefore  when  we  have  ceased  to  exist  without, 
do  we  continue  to  exist  within,  since  our  sensations 
and  above  all  our  powers  of  locomotion,  are  especially 
destined  to  place  us  in  relation  with  those  substances, 
which  are  to  nourish  us.  Wherefore  are  those  func- 
tions enfeebled  in  a  greater  disproportion  than  the 
internal  functions,  and  why  is  there  no  exact  relation 
in  the  times  of  their  cessation. 

I  cannot  entirely  resolve  this  question.  I  shall  only 
observe  that  society  has  an  especial  influence  in 
creating  this  difference  ;  for  man  in  the  midst  of  his 
fellow-creatures  makes  a  very  great  use  of  his  animal 
life;  the  springs  of  it  are  habitually  more  fatigued 
than  those  of  his  organic  life,  and  worn  away  under 
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the  influence  of  society  ;  the  eye  by  artificial  light, 
the  ear  by  sounds  too  frequently  repeated,  and  above 
all  by  those  of  speech,  which  are  wanting  to  other 
animals ;  the  smell  in  like  manner  is  debilitated  by 
factitious  odours,  the  taste  by  savours,  which  certainly 
are  not  natural,  the  touch  and  the  tact  by  constant 
attrition,  and  the  brain  by  too  incessant  thinking. 

We  live  then  externally  with  excess.  We  abuse 
our  animal  life;  it  is  circumscribed  by  nature  within 
limits  which  are  too  much  enlarged  by  us  for  its 
duration  ;  thus  it  cannot  be  surprising  that  it  should 
cease  so  soon.  In  fact  we  have  seen  the  vital  powers 
divided  into  two  orders,  the  one  appertaining  to  this 
life,  the  other  to  the  organic  life.  These  two  orders 
may  be  compared  to  two  lights  which  burn  at  the 
same  time,  and  which  have  only  a  determined  quantity 
of  materials  for  aliment.  In  which  case,  if  the  one  be 
agitated  by  a  stronger  wind  than  the  other  is,  it  must 
necessarily  be  the  sooner  extinguished. 

Yet  social  influence  notwithstanding  is  very  advan- 
tageous to  man.  It  gradually  disengages  him  from 
those  bonds  which  attach  him  to  life,  and  renders  the 
instant  of  death  less  terrible. 

The  idea  of  our  last  hour,  is  painful  only  because  it . 
puts  an  end  to  our  animal  life.  The  borders  of  the  tomb 
are  beset  with  terrors,  which  will  all  be  found  to  origi- 
nate in  the  thought  of  such  privation. 

It  is  not  the  pain  of  death,  which  we  fear ;  how  many 
dying  men  are  there  for  whom  the  gift  of  existence 
would  be  precious,  though  purchased  at  the  expence  of 
an  uninterrupted  series  of  suffering !  If  we  look  at  the 
animal  which  lives  but  little  externally,  he  by  no  means 
trembles  at  beholding  the  instant  of  his  death. 

Were  it  possible  to  suppose  a  man,  who  in  dying 
should  lose   his  internal  functions  only,  such  plan 
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would  look  iipbn  his  death  vviili  an  indifferent  eye, 
because  lie  would  feel  that  the  blessings  of  existence, 
are  attached  to  the  powers  of  feeling  the  influence,  of 
nature  and  society. 

If  the  animal  life  then  be  terminated  gradually,  if 
each  of  the  bonds  by  which  we  are  capable  of  the 
pleasures  of  living,  be  broken  by  little  and  little,  such 
pleasures  will  escape  us  imperceptibly,  and  the  old 
man  will  have  forgotten  the  value  of  life,  when  it  is 
about  to  be  taken  from  him;  such  destruction  will 
resemble  that  of  the  vegetable  only. 

§  II. — The  Organic  Life  in  natural  death  does  not  ter* 
minate  as  it  does  in  accidental  death. 

The  organic  life  remains  with  the  old  man  after  the 
almost  total  loss  of  his  animal  life,  and  terminates  in  a 
very  different  manner  from  that  which  is  exemplified 
in  the  case  of  violent  and  sudden  death.  The  latter 
has  two  periods,  the  first  of  which  is  marked  by  the 
sudden  cessasion  of  respiration  and  the  circulation, 
the  second  by  the  slow  and  gradual  extinction  of  the 
other  organic  functions. 

The  parieties  of  the  stomach  for  instance  continue 
to  act  upon  the  aliment  which  may  be  found  there,  the 
juices  of  the  stomach  continue  to  dissolve  it.  The 
experiments  of  the  English  and  Italian  physicians 
upon  absorption,  (experiments  the  whole  of  which  I 
have  repeated)  have  proved  that  this  function  notunfre- 
quently  remains  in  a  state  of  activity,  after  the  general 
death  of  the  body,  and  if  not  as  long  as  some  have 
supposed,  at  least  for  a  very  considerable  interval. 
Discharges  of  urine  and  fceces  are  often  observed  to 
take  place  many  hours  after  sudden  death. 

The  process  of  nutrition  also  continues  to  be  mani- 
fest 
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fest  in  the  hair  and  in  the  nails ;  the  same  would  doubt- 
less be  the  case  in  all  the  other  parts,  as  well  as  in  the 
secretions,  could  we  observe  the  insensible  movements 
of  which  their  functions  are  the  result.  The  heart  of 
the  frog  being  taken  away,  the  capillary  circulation 
may  still  be  seen  under  the  influence  of  the  tonic 
powers.  The  body  is  very  slow  also  in  losing  its 
animal  heat. 

I  might  augment  the  above  observations  with  a 
number  of  others,  which  would  go  to  prove  the 
same  assertions  ;  on  the  contrary,  in  the  death  which 
is  the  effect  of  old  age,  the  whole  of  the  functions 
cease,  because  they  have  each  of  them  been  succes- 
sively extinguished.  The  vital  powers  abandon  each 
organ  by  degrees,  digestion  languishes,  the  secretions, 
and  the  absorptions  are  finished,  the  capillary  secre- 
tions become  embarrassed  ;  lastly,  the  general  circu- 
lation is  suppressed.  The  heart  is  the  ultimum 
moriens. 

Such,  then,  is  the  great  difference  which  distin- 
guishes the  death  of  the  old  man,  from  that  which  is 
the  effect  of  a  sudden  blow.  In  the  one,  the  powers 
of  life  begin  to  be  extinguished  in  all  the  parts,  and 
cease  at  the  heart ;  the  body  dies  from  the  circum- 
ference towards  the  center  :  in  the  other,  life  becomes 
extinct  at  the  heart,  and  afterwards  in  the  parts.  The 
phenomena  of  death  are  seen  extending  themselves 
from  the  center  to  the  circumference. 
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In  the 


first  part  of  this  work,  I  have  ex-  ,  <?  '  ■  I 
plained  the  two  great  diy^ions  of  life^together  with*  rh^*^  ' 
the  remarkable  differences,  which  distinguish  the 
animal  existing  without,  from  the  animal  existing 
within.  I  have  discussed  the  characters  which  are 
exclusively  proper  to  the  two  lives,  and  the  particular 
laws,  according  to  which  they  both  of  them  com- 
mence, are  developed  and  end  in  the  natural  order. 

In  this  second  part  I  shall  enquire  in  what  way  they 
accidentally  finish,  in  what  way  their  course  is  prema- 
turely arrested. 

The  influence  of  society  suffers  us  but  rarely  to  live 
out  the  period  which  was  intended  us  by  nature;  while 
almost  every  other  animal  attains  his  natural  end,  such 
end  in  the  human  species  is  become  a  sort  of  pheno- 
non.    The  different  kinds  then  of  accidental  death, 
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should  engage  the  particular  attention  of  the  phy- 
sician and  Physiologist.  Now  this  sort  of  death  may 
happen  in  two  ways  :  sometimes  it  is  the  result  of 
great  disturbance  excited  in  the  economy  ;  and  some- 
times it  is  the  effect  of  disease. 

In  general  it  is  easy  enough  to  discover,  according 
to  what  laws  the  functions  are  terminated  in  conse- 
quence of  any  violent  or  sudden  attack  ;  of  apoplexy, 
for  instance,  great  hemorrhagy,  concussion  of  the 
brain,  or  asphyxia  ;  because  in  such  cases  the  organs 
of  the  body,  excepting  that  which  is  immediately  af- 
fected, are  not  the  seat  of  any  peculiar  lesion,  and 
cease  to  act  from  causes  diametrically  the  contrary  of 
those,  which  according  to  the  common  course  of  things 
maintain  them  in  action.  Now  as  these  causes  are 
partly  known,  their  contraries  may  be  inferred;  be- 
sides, we  are  capable  of  imitating  these  sorts  of  death 
upon  animate,  and  consequently  of  analyzing,  experi- 
mentally, their  different  phenomena. 

On  the  other  hand  it  is  seldom  in  our  power  to  pro- 
duce artificially  in  the  bodies  of  animals  the  diseases  of 
the  human  species.  Were  we  even  possessed  of  such 
power,  we  should  gain  but  little  knowledge  from  it: 
the  laws  of  life  in  fact  are  so  changed,  so  modified,  so 
altered  in  their  very  nature,  by  the  various  morbid 
affections  to  which  the  parts  are  subject,  that  but  very 
seldom  can  we  depart  from  the  known  phenomena  of 
the  living  animal,  when  we  undertake  to  enquire  into 
those  which  it  exhibits  in  its  dying  moments.  Tor 
such  enquires  it  would  be  necessary  to  know  what  is 
that  intermediate  state  between  health  and  death,  in 
which  the  functions  experience  so  remarkable  a  change; 
a  change,  which  has  such  infinite  varieties,  and  pro- 
duces such  innumerable  sorts  of  disease.  But,  where 
shall  we  find  the  physician,  who  will  assert  that  from 
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the  actual  data  of  his  art,  he  understands  in  such  inter- 
mediate state,  the  profoundly  hidden  operations  of 
nature? 

In  these  researches  then,  we  shall  occupy  ourselves 
more  especially  on  those  sorts  of  death  which  1  first 
enumerated.  Those,  which  have  been  mentioned  in 
the  preceding  paragraph  will  engage  us  only  now  and 
then  :  besides,  at  my  age  I  cannot  be  supposed  to  have 
acquired  a  sufficient  degree  of  medical  knowledge  to 
treat  of  them  with  advantage. 

The  first  remark,  which  the  observation  of  the  dif- 
ferent kinds  of  sudden  death  suggests,  is,  that  in  all  of 
them  the  organic  life  to  a  certain  point  may  subsist, 
the  animal  life  being  extinct;  but  that  the  latter  is 
entirely  dependent,  and  lasts  not  for  a  moment  after  the 
interruption  of  the  former.  The  individual,  who  is 
struck  with  apolexy  may  live  internally  for  many  days 
after  the  stroke,  externally  he  is  dead :  In  this  case 
death  commences  with  the  animal  life:  if  on  the  con- 
trary it  exerts  its  influence  in  the  first  place  upon  any 
of  the  essential  organic  functions — as  on  the  circula- 
tion in  wounds  or  on  respiration  in  theasphyxiae — the 
animal  life  is  gone  at  once,  together  with  the  sensible 
actions  of  the  organic  life. 

The  red  and  warm-blooded  animal,  loses  his  external 
life  at  the  moment  when  he  ceases  to  exist  internally, 
the  cessation  of  the  phenomena  of  his  organic  life  is  a 
sure  index  of  his  general  death  ;  indeed  the  reality  of 
death  can  be  pronounced  only  from  such  datum ;  the 
interruption  of  the  external  phenomena  of  life  is  in 
almost  every  instance  fallacious. 

On  what  depends  this  difference  of  the  manner  in 
which  the  two  lives  accidentally  end?  It  is  owing  to 
the  mode  of  thai  influence,  which  they  exercise  the 
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one  over  the  other,  to  the  kind  of  bond,  by  which  ihey 
are  connected.  . 

This  mode  of  influence,  this  bond,  appears  to  exist 
between  the  brain  on  the  part  of  the  animal  life  aod 
the  lungs,  or  heart  on  the  part  of  the  organic  life.  The 
action  of  one  of  these  three  organs  is  essentially  neces- 
sary to  that  of  the  two  others;  and  as  they  constitute 
the  three  centers,  in  which  are  terminated  all  the 
secondary  phenomena  of  the  two  lives,  whenever  they 
cease  to  act,  the  phenomena  which  depend  upon  them 
must  cease  also,  and  general  death  ensue. 

physiologists  have  been  at  all  times  acquainted  with 
theimportance  of  this  triple  focus  ;  and  have  given  the 
name  of  vital  to  all  those  functions,  which  have  their 
seat  in  it.  Under  the  point  of  view  which  at  present 
engages  our  attention  their  ideas  on  this  head  are  well 
worthy  of  notice,  for  every  species  of  sudden  death 
begins  by  the  interruption  of  the  circulation,  the  res- 
piration, or  action  of  the  brain.  In  the  first  place,  one 
of  the  three  functions  ceases,  then  the  others  succes- 
sesively;  so  that  to  expose  with  precision  the  pheno- 
mena of  sudden  death,  we  must  consider  them  as  they 
take  place  in  the  three  principal  organs,  which  we  have 
men  tioned. 

We  shall  first  enquire  into  those  deaths,  which  be- 
gin at  the  heart,  and  afterwards  into  those,  which  begin 
in  the  lungs  and  in  the  brain.  I  shall  explain  in  what 
way,  when  one  of  these  organs  is  affected,  the  others 
die;  and  tlieu  demonstrate  by  what  sort  ofmechauism 
the  death  of  the  various  other  parts  of  the  body  ensues. 
Lastly  I  shall  determine  from  the  principles,  which  I 
shall  then  have  laid  down,  the  nature  of  the  different 
'  species  of  disease,  which  are  peculiar  to  the  heart,  the 
iungs,.  and  the  brain. 
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CHAPTER  the  SECOND. 


Of  the  Influence  of  the  Death  of  the  heart, 
over  that  of  the  brain. 

I  shall  evidently  have  determined  what  is  the  mode 
of  this  influence,  should  I  be  enabled  to  establish  in 
what  way  the  action  of  the  heart  is  necessary  to  that  of 
the  brain  ;  for  in  this  instance  the  cause  of  death  will 
be  no  other  than  the  privation  of  the  cause  of  life. 
JNow  the  heart  can  only  act  upon  the  brain  in  two  ways; 
by  the  nerves,  or  the  vessels  which  serve  as  their  con- 
necting medium.  In  fact  these  two  organs  have  no 
other  means  of  communication. 

It  is  evident  that  the  nerves  cannot  be  the  agents  of 
such  actions;  it  is  the  province  of  the  brain  toact  by 
means  of  the  nerves.  The  different  parts  of  the  body 
never  influence  the  brain  by  such  means,  excepting  in 
the  sympathies.  If  a  bundle  of  nerves  belonging  to 
the  voluntary  muscles  be  tied,  the  muscles  indeed  will 
ceaseto  act,  but  nothing  will  be  changed  in  the  cerebral 
mass. 

I  have  ascertained  by  many  experiments  that  the 
phenomena  of  galvanism,  which  are  propagated  so 
energetically  from  the  brain  towards  the  organs,  which 
descend,  if  I  may  so  express  myself,  along  the  nerve, 
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will  hardly  ascend  in  a  contrary  direction.  Apply  the 
apparatus  to  a  nerve  of  the  loins  and  the  muscles  of 
the  upper  limbs,  and  when  the  communication  is  made 
there  will  be  scarcely  any  contraction ;  but  on  the 
establishment  of  a  communication  between  the  same 
nerve  and^he  lower  limbs,  a  violent  convulsive  motion 
will  instantly  be  occasioned.  I  have  even  observed,  on 
placing-two  metallic  plates,  the  one  under  the  lumbar 
nerves,  and  the  other  under  the  upper  limbs,  that  the 
communication  of  the  two  plates  by  means  of  a  third 
metal,  will  cause  a  contraction  of  the  lower  limbs, 
while  the  upper  limbs  remain  inactive,  or  move  but 
feebly. 

.  These  experiments  are  particularly  applicable  to  the 
relation  of  the  heart  with  the  brain;  for  not  only  is  it 
true  that  the  section,  ligature  or  compression  of  the 
cardiac  nerves  are  of  little  effect  with  regard  to  the 
functions  of  the  latter,  but  it  is  true  also,  as  we  shall 
presently  see,  that  they  do  not  directly  modify  the 
movements  of  the  former.  We  may  conclude  that 
the  vessels  are  the  exclusive  agents  of  the  influence  of 
the  heart  upon  the  brain. 

The  vessels,  as  every  one  knows,  are  of  two  sorts — - 
venous  or  arterial — they  carry  black  or  red  blood,  the 
latter  answer  to  the  left  side,  the  former  to  the  right, 
side  of  the  hedrt.    Now  their  functions  being  very 

iTerent,  the  action  of  one  of  the  portions  of  this 
ofgan  on  the  brain,  can  never  be  the  same  as  that  of 
the  other  portion.  We  shall  enquire  in  what  way  they 
both  of  them  act  upon  it. 

In  naming  these  two  portions,  I  shall  not  make  use 
of  the  expressions  of  right  and  left  to  distinguish  them, 
but  of  those  of  the  red-blooded  and  the  black-blooded 
heart,  for  each  of  these  portions  of  itself  is  an  isolated' 
©rgan,  distinct  from  that  to  which  it  is  applied,  and  in 
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the  adult  especially  so.  In  fact  there  are  two  hearts, 
the  one  arterial,  the  other  venous,  notwithstanding 
which,  we  can  hardly  employ  these  adjectives  for  the 
purpose  of  designing  them,  since  they  both  alike  possess 
their  arterial  and  venous  appendages.  On  the  other 
hand,  they  are  neither  of  them  situated  exactly  to  the 
right  or  to  the  left,  are  neither  of  them  exactly  for- 
wards or  backwards.  Besides  which  these  latter  deno- 
minations would  not  apply  to  animals. 

§  J . — In  what  way  does  the  cessation  of  the  functions  of 
the  red-blooded  heart  interrupt  the 
functions  of  the  brain  % 

The  red-blooded  ventricle  and  auricle,  exert  their 
influence  upon  the  brain  by  means  of  the  fluid  which, 
they  send  thither  through  the  carotid  and  vertebral 
arteries.  This  fluid  may  excite  the  cerebral  organ  in 
two  ways.  1st.  By  the  movement,  with  which  it  is 
directed.  2nd.  By  the  nature  of  its  colouring  prin- 
ciple. 

It  is  easy  to  prove, that  the  movement  of  the  blood  is 
necessary  to  the  life  of  the  brain.  Expose  the  brain 
of  an  animal  in  part,  and  tie  the  carotids.  In  such 
case  the  cerebral  movement  will  be  sometimesweakened, 
and  then  the  animal  will  be  stupifiedj  at  other  times 
the  vertebral  arteries  will  exactly  supply  the  place  of 
the  carotids,  and  then  there  will  be  nothing  deranged 
in  the  principal  functions  of  the  brain  ;  for  there  is 
always  a  relation  existing  between  the  alternate  rise 
and  fall  of  the  cerebral  mass,  and  the  energy  of  life 
which  it  displays. 

In  general,  the  obliteration  of  the  carotids  is  never 
suddenly  mortal.  Animals  will  live  without  them,  at 
least  for  a  certain  time.    I  have  kept  dogs  in  this 

state 


152 


state  for  several  days,aud  have  afterwards  made  use  of 
them  for  other  experiments :  two,  however, died  in  the 
course  of  six  hours,  after  the  application  of  the 
ligatures. 

After  having  made  the  above  experiments  which  go 
very  far  to  the  establishment  of  the  principle  which  I 
ajn  labouring  to  prove,  let  a  piece  of  the  cranium  be 
taken  from  another  animal  and  tie  the  vertebral  and 
carotid  arteries.  The  movement  of  the  brain  will  then 
be  entirely  interrupted  and  the  animal  immediately 
die. 

The  impulse,  which  proceeds  then  from  the  influx 
of  the  blood  into  the  brain,  is  a  condition  essential  to 
the  functions  of  this  organ,  hut  other  proofs  may  be 
adduced,  for  the  establishment  of  the  truth  of  this 
assertion. 

1st.  There  are  a  number  of  compressions,  which 
can  only  act  in  preventing  the  brain  from  being  duely 
affected  by  such  impulse.  A  collection  of  pus,  or 
blood,  will  often  put  a  stop  to  all  the  functions,  which 
relate  to  the  perception,  memory,  and  voluntary 
motions  of  the  individual,  Let  such  compression  be 
removed  and  his  sensibility  will  immediately  re-appear. 
In  such  case,  it  is  manifest  that  the  brain  was  not  dis- 
organized, but  only  compressed,  and  in  a  state  incapa- 
ble of  bein£  excited  bv  the  heart.  * 

I  do  not  think  it  necessary  on  this  subject  to  cite 
cases.  All  authors,  who  have  treated  of  wounds  of 
the  head,  are  full  of  them.  1  shall  content  myself  with 
remarking,  that  the  same  effect  may  be  artificially 
produced  in  our  experiments  upon  animals,  and  that 
accordingly  as  the  brain  is  compressed  or  free,  the 
creature  will  be  insensible,  or  the  contrary.  Accord- 
ing to  the  degree  of  the  compression,  will  be  the  degree 
of  the  stupor. 
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Qdly.  There  are  reptiles,  in  the  brain  of  which  no 
motion  whatever  is  occasioned  by  the  heart.  The  frog 
is  of  this  species.  On  raising  the  upper  portion  of  the 
cranium,  and  exposing  the  brain,  there  cannot  be  per- 
ceived the  slightest  motion.  Now  in  thist  species,  and 
that  of  the  salamander,  the  influx  of  blood  may  be  cut 
off  from  the  cerebral  organ  without  occasioning  tl*e 
i  nmediale  death  of  the  animal.  The  voluntary  muscles 
for  instance  continue  to  act;  the  eyes  to  exhibit  a 
lively  appearance,  the  tact  also  of  ihe  creature  is  mani- 
fest for  some  time  after  the  heart  has  been  taken  away, 
or  the  double  branch  which  proceeds  from  the  single 
ventricle  of  these  animals  has  been  tied.  I  have  fre- 
quently repeated  these  experiments,  and  have  con- 
stantly foun.l  the  effect  the  same. 

3rd.  It  is  a  general  observation,  that  those  animals  ^tfhl,  ajwit^f  J 
which  have  a  long  neck,  and  in  which  the  heart  for  that  i^U^iii  j*t| 

very  reason  is  not  so  capable  or  exerting  a  lively  in-*  «  1 

J  x  r  .   ?     .  ^rmn-  cwvMttv  ef- 

fluence over  the  brain,  have  a  more  limited  intellect, '  4-  „ 

and  the  cerebral  functions  less  marked.    On  the  con-  ccHvelutUru  v*<tH 

traryja  very  short  neck,  and  the  approximation  of  the"^v Kxoi*<*ofl{uj|| 

heart  to  the  brain,very  generally  are  i'ound  to  coincide *^ *° 

with  the  latter.    Similar  phenomena  are  sometimes  ^  ^tTv  C'<TL  f|f 

observed  in  men.  They  who  have  the  neck  particularly^  £ 

long  are  dull,  they  who  have  it  short,  for  the  most  part^v^^-."^ 

intelligent  and  lively.  \  law^iu^ 

From  these  many  facts  we  may  confidently  assert,'*^"*'''?*"/  .  * 

,         ,  ..    d  iuiU- 

that  one  or  the  means,  by  which  the  heart  maintainsy^^J^. 

the  brain  in  action,  consists  in  the  habitual  movement, ftx^Uv  itUuu 
which  it  impresses  on  it.  iWi*rj  Cw*VW  1 

But  this  movement  is  essentially  different  from  that^^f^*3.  T» 
which  in  the  other  viscera,  such  as  the  liver,  or  spleen,  wwu 
is  derived  from  the  same  cause.    In  these  it  is  little  4ti*U<,Y{^,  Uv  I 
manifest,  in  the  brain  it  is  very  apparent ;  the  reason  is  tvK^»vt|^^l 
evident;  the  large  arterial  trunks  of  the  brain,  are  7^  IsA^I 

^  '*"toV"r  «ftL  U;-  wov     — L,  ^ 
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situated  at  its  base,  between  the  brain  and  its  bony 
jmrictes ;  inconsequence  of  which,  at  each  diastole, 
the  vessels  experience  a  resistance  from  the  bone, 
which  is  communicated  immediately  to  the  cerebral 
mass.  At  such  time  the  brain  is  really  lifted,  just  in 
the  same  way  as  we  see  a  tumour  lifted  by  the  arteries 
-which  creep  along  the  bones  beneath  it;  and  instances 
of  this  are  frequent.  So  apparent  indeed  is  the  motion 
of  tumours  when  they  are  situated  over  the  carotid,  as 
it  lies  upon  the  vertebral  column,  or  over  the  femoral 
artery,  immediately  after  its  passage  under  the  crural 
aiek,  as  often  to  occasion  doubts  with  respect  to  their 
Mature. 

But  no  other  organ  is  enclosed  within  a  bony  cavity; 
the  motion  of  t  he  arteries  every  where  else,  is  lost  in 
the  suriouuding  cellular  substance,  or  soft  parts. 
Suseb  motion,  then,  is  unessential  to  the  functions  of 
the  liver,  the  kidney,  and  other  analogous  viscera. 

The  integrity  of  the  functions  of  the  brain,  is  not 
only  dependent  on  the  mere  motion,  but  on  the  sum 
also  of  the  motion  communicated..  It  is  equally  im- 
paired by  too  much,  or  by  loo  little  motion.  Of  this 
assertion  the  following  experiments  are  proofs. 

1st. — Inject  water  by  the  carotid  of  a  dog;  the 
presence  of  this  fluid  in  the  brain  is  not  pernicious, 
and  the  animal  will  live  very  well,  when  the  injection 
bis  been  skilfully  made.  But  if  it  be  pushed  with 
violence,  the  cerebral  action  will  immediately  b» 
troubled,  and  often  cannot  be  restored.  In  every  ex- 
jrerim(*nt,  there  will  be  found  toexist^a  relation  between 
flhe  force  of  the  impulse  and  the  state  of  the  brain  ;  if 
ihe  pressure  be  but.  a  little  augmented,  its  effects  will 
be  instantly  seen  in  the  agitation  of  the  countenance 
c*  'he  creature  ;  if  relaxed,  a  corresponding  calm  will 

succeed  ; 
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succeed  ;  if  increased  to  the  highest  pitch,  it  will  im- 
mediately occasion  death. 

2dly. — [f  the  brain  be  exposed,  and  an  artery  after- 
wards opened,  so  as  to  produce  a  considerable  he- 
morrhage, the  motion  of  the  brain  will  be  diminished 
in  proportion  as  the  afflux  of  the  blood  to  it  is  dimi- 
nished, andjfinally, will  cease  entirely.  Now,  according 
to  all  these  various  degrees  of  diminution,  which  may 
be  observed  in  the  movements  of  the  brain,  will  be  the 
corresponding  weakness  of  the  cerebral  influence,as  it 
is  discoverable  in  the  state  of  the  eyes,  the  tail,  and 
the  voluntary  motion  of  the  animal. 

Hence  it  is  easy  to  see,  why  a  state  of  prostration 
and  languor  is  always  the  consequence  of  great  he- 
m  or  rah  age* — and  from  what  has  been  said  abovejWe 
may  conceive  the  reason,  why  the  arterial  system  of 
the  brain  has  been  at  first  concentrated  at  its  base; 
while  the  larger  venous  trunks  are  almost  all  of  thenij 
situated  on  the  convexity  of  its  surface.  The  base  of 
the  brain  is  small  and  easily  moved,  the  convexity 
Jarge  and  little  capable  of  transmitting  motion,  such 
as  could  be  made  upon  it  by  vessels.  Besides,  it  is  at 
the  lower  part  of  the  brain  that  exist  its  particular  and 
essential  forms.  The  lesions  of  these  are  mortal,  and 
consequently  their  functions  must  be  important.  On 
the  contrary,  experiment  and  observation  alike  have 
proved,  that  very  little  derangement  follows,  from 
cutting  or  rending  the  substance  of  the  upper  part 
of  this  organ.  Hence  also  we  may  see  the  reason, why 
its  natural  defences  towards  its  base,  are  constituted  in 
such  way  as  to  be  almost  impenetrable,  and  why  at  its 
upper  surface,  it  is  less  protected.  Now,  where  it3 
life  is  indispensable,  and  its  action  absolutely  neces- 
sary, it  should  naturally  receive  the  first  and  undimi- 
nished impulse  of  its  excitant.    We  may  conclude, 
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that  the  interruption  of  the  action  of  the  red-blooded 
heart  is  the  occasion  of  interruption  in  the  action  of  the 
brain  by  annihilating  its  movement. 

But  this  movement  is  not  the  only  means  by  which 
the  influence  of  the  heart  is  exerted  on  the  brain  ;  for 
if  it  were  so,  we  might  easily  reanimate  the  enfeebled 
functions  of  the  latter,  by  injecting  it  with  water  at 
the  same  time  through  both  the  carotids.  If  pushed 
with  an  equal  force,  the  black  blood  and  the  red  blood 
alike  would  be  capable  of  keeping  up  its  action  ;  but 
this,  as  we  shall  presently  see,  is  not  the  fact. 

The  heart,  then,  acts  upon  the  brain  by  the  nature 
of  the  fluid  which  it  sends  thither;  but  as  the  lungs 
are  the  focus,  where  the  blood  undergoes  an  altera- 
tion, we  shall  refer  the  examination  of  its  influence 
upon  the  cephalic  system,  to  the  chapter  in  which  we 
shall  treat  of  the  relation  of  this  system,  with  that  of 
the  lung-. 

§  N. —  Tn  what  way  does  the  cessation  of  the  functions  oj 
the  black- blooded  heart  interrupt  the  functions 
of  the  brain  ?■ 

It  very  rarely  happens  that  general  death  commences 
by  that  of  the  venous  auricle  and  ventricle.  On  the 
contrary,  they  are  almost  always  the  last  in  action,  and 
when  they  cease  to  act,  the  brain,  the  lungs,  and  the 
red-blooded  heart  have  already  ceased  to  exhibit  their 
respective  phenomena.  Nevertheless  the  contraction 
of  these  cavities  may  be  annihilated,  or  rendered  at 
least  inefficacious  with  regard  to  the  circulation,  from 
the  rupture  of  an  aneurism  or  similar  causes;  in  which 
case  the  brain  becomes  inactive  and  dies,  as  we  have 
shewn  it  to  do  in  the  preceding  section,  from  want  of 
m  overturn. 

there 
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There  is  another  kind  of  death  of  the  brain  depend- 
in"  on  the  interruption  of  the  transmission  of  blood 
from  the  head  to  the  heart,  as  when  the  jugulars  are 
tied.  The  venous  system,  in  consequence,  is  glutted 
and  the  brain  compressed,  from  the  continued  afflux 
of  the  red  blood  into  its  arteries  ;  but  the  phenomena 
of  this  sort  of  death  are  sufficiently  known  already. 

In  the  present  chapter  it  is  my  intention  to  examine 
a  species  of  death,  the  principle  of  which  by  m  ny 
physiologists  has  been  placed  in  the  heart,  but  which 
appears  to  me  to  affect  the  head  only  ;  I  mean  that 
death  which  may  be  occasioned  by  the  injection  of 
air  into  the  veins. 

It  is  generally  known,  that  as  soon  as  any  quantity  . 
of  this  fluid  is  introduced  into  the  vascular  system,  the 
movements  of  the  heart  are  accelerated,  that  the  crea- 
ture is  much  agitated,  cries  with  pain,  is  convulsed, 
and  soon  after  deprived  of  its  animal  life,  but  lives  or- 
ganically for  a  certain  time,  and  then  invariably  dies. 
Now,  what  is  the  organ  so  readily  affected  by  the  con- 
tact of  air?  I  affirm  it  to  be  the  brain,  and  not  the 
heart;  and  maintain  that  the  circulation  is  annihi- 
lated, only  because  the  cerebral  actions  have  previ- 
ously been  so. 

For,  in  the  first  place,  in  this  kind  of  death,  the 
heart  continues  to  beat  for  some  time  after  the  cessa- 
tion of  the  animal  life,  and  consequently  for  some 
time  after  that  of  the  action  of  the  brain. 

Secondly,  By  injecting  air  into  the  brain  through  one 
of  the  carotids,  I  have  caused  the  death  of  the  creature 
just  in  the  same  way  as  when  air  is  introduced  into  the 
veins  ;  excepting  only  with  a  previous  palpitation  of 
the  heart. 

Thirdly,  Morgagni  has  cited  a  number  of  cases  of 
3udden  death,  the  cause  of  which  should  appear,  from 

from 
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his  remarks,  to  be  the  repletion  of  the  blood  vessels  of 
the  brain  by  air,  which  had  been  developed  there  spon- 
taneously, and  which  says  he,  by  its  rarefaction,  com- 
pressed the  origin  of  the  nerves.  I  cannot  suppose 
that  auch  compression  can  be  effected  by  the  very 
small  quantity  of  air,  which,  when  injected  into  the 
carotid,  is  sufficient  to  occasion  death  ;  accordingly,  I 
should  doubt  whether  this  compression  were  real  in  the 
cases  adduced,  but  for  this,  they  are  not  the  less  im- 
portant. Whatever  be  the  manner  in  which  it  kills, 
air  is  mortal  whenever  introduced  into  the  brain,  and 
this  is  the  essential  point.  It  is  with  the  fact  that  we 
have  to  do  and  not  the  manner. 

Fourthly,  As  often  as  an  animal  is  killed  by  the  in- 
sufflation of  air  into  one  of  its  veins,  I  have  ascertained 
that  the  whole  of  the  red-blooded,  as  well  as  the  black- 
blooded  heart,  is  full  of  a  frothy  blood,  mixed  with 
air  bubbles;  and  that  the  carotids,  and  vessels  of  the 
head,  contain  a  similar  blood  ;  such  blood  must  act 
upon  the  brain,  in  the  same  manner  as  it  does  in  the 
two  sorts  of  apoplexy,  of  which  we  have  just  been 
making  mention. 

Fifthly,  If  air  be  pushed  into  one  of  the  divisions  of 
the  vena  portae  from  the  side  of  the  liver,  it  oscillates 
in  the  greater  trunks  of  that  organ  for  a  considerable 
length  of  time,  and  arrives  but  slowly  at  the  heart. — > 
In  this  instance  I  have  observed,  that  the  animal  ex- 
periences, only  after  a  certain  interval,  those  affections 
which  are  sudden  when  the  fluid  is  injected  into  the 
viens  of  the  principal  system. 

Sixthly,  The  rapidity  with  which,  in  certain  experi- 
ments, the  annihilation  of  the  cerebral  actiou  suc- 
ceeds to  the  insufflation  of  air  into  the  veins,  might 
almost  persuade  us  that  such  phenomenon  is  occa- 
sioned, as  it  is  in  wounds  of  the  heart  and  syncope  ; — 
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but  1st.  the  most  simple  inspection  is  sufficient  to 
shew  us  that  the  heart  continues  to  act  after  the  appa- 
rent death  of  the  animal — 2dly,as  the  motions  of  the 
heart  are  prodigiously  accelerated  by  the  contact  of 
the  foreign  fluid,  they  push  on  the  frothy  blood  with 
an  extreme  velocity,  and  hence  we  have  the  reason, 
why  the  brain  in  such  case  is  so  rapidly  affected. 

Seventhly,  Were  thecerebral  action  in  this  sort  of 
death  interrupted  for  want  of  movement  from  the 
heart,  it  would  happen  as  it  does  in  great  hemor- 
rhages of  the  aorta;  that  is  to  say,  without  violent 
convulsion.  But  here,  on  the  contrary,  the  convulsion 
is  extremely  violent,  immediately  alter  the  injection, 
and  consequently,  announces  the  presence  of  an  irri- 
tating substance  on  the  brain. 

We  shall  conclude,  that  in  the  accidental  mixture 
of  air  with  the  blood  of  the  venous  system,  it  is  the 
brain  which  dies  the  first,  and  that  the  death  of  the 
heart  is  the  consequence  of  the  death  of  the  brain.  I 
shall  explain  in  another  place,  in  what  way  this  phe- 
nomenon is  occasioned. 


CHAPTER  the  THIRD. 


Of  the  Influence  of  the  Death  of  the  Heart 
over  that  of  the  lungs. 

THE  lun^s  are  the  seat  of  two  very  different  sorts  of 
phenomena.    The  first,  which  are  entirely  mechanical, 
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are  relative  to  the  rise  and  fall  of  the  ribs  a  nd  diaph- 
ragm, to  the  dilatation  and  contraction  of  the  air  ves- 
sels, and  to  the  entry  and  exit  of  the  air,  which  is  the 
effect  of  these  movements.  The  second,  which  are 
purely  chemical,  may  be  refeired  to  the  different  alte- 
rations, which  the  air  and  blood  experience. 

These  two  sorts  of  phenomena  have  a  mutual  de- 
pendence on  each  other.  Without  the  mechanical, 
the  chemical  changes  could  not  be  made  ;  without  the 
chemical  changes,  the  blood  would  cease  to  become 
an  excitant  to  the  brain,  in  consequence  of  which  that 
organ  would  no  longer  operate  upon  the  diaphragm  or 
intercostal  muscles ;  the  muscles  themselves  would 
then  become  inactive,  and  the  motions  of  the  thorax 
be  annihilated.  These  phenomena,  however,  are  put 
an  end  to  in  a  different  manner  by  the  death  of  the 
heart,  accordingly  as  it  happens  on  one  or  the  other 
side. 

1 1. — In  what  manner  are  the  actions  of  the  lungs  inter- 
ruptedwhen  the  black-blooded  heart  ceases  to  act  ? 

The  heart  has  certainly  no  influence  over  the  me- 
chanical functions  of  the  lungs,  but  it  contributes  es- 
sentially to  produce  the  chemical  changes  which  are 
made  there,  by  sending  thither  the  fluid  which  is  des- 
tined to  undergo  a  change.  When  its  functions  then, 
are  interrupted,  as  may  happen  from  wounds  or  be 
occasioned  by  ligature,  the  chemical  changes  which 
should  be  made  in  the  blood,  are  suddenly  suppressed  ; 
though  the  air  continue  to  enter  into  the  lungs,  from 
the  dilatation  and  contraction  of  the  chest. 

Meanwhile  there  arrives  nothing  at  the  red-blooded 
heart,  or  so  little  as  to  be  insufficient  for  the  produc- 
tion 
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tion  of  the  cerebral  movements.  The  functions  of 
the  brain  are  consequently  suspended,  and  of  course 
the|movements  of  the  diaphragm  and  ribs.. 

&  II. — fn  what  manner  are  the  actions  of  the  lungs 
interrupted,  zohen  those  of  the  red-blooded 
heart  are  suspended. 

Whenever  from  wound,  ligature,  or  aneurism,  the 
functions  of  the  red-blooded  heart  or  aorta  cease,  the 
functions  of  the  lungs  are  terminated  in  the  following 
order  : 

1st.  There  is  no  further  impulse  made  upon  the 
brain.  2dly,  No  further  movement  of  that  organ. — 
Sdly,  No  further  action  exercised  upon  the  muscles. — 
4thly,  No  further  contraction  of  the  intercostals  or 
diaphragm.  5thly,  The  mechanical  functions  of  the 
lungs  cease.    6thly,  Their  chemical  functions  cease. 

In  the  former  case,  the  chemical  changes  could  not 
be  made  for  want  of  blood.  Here  they  cannot  be 
made  for  want  of  air.  Such  is  the  difference  in  the 
death  of  the  lungs,  in  consequence  of  that  of  the 
heart,  accordingly  as  the  latter  is  affected.  But  as 
the  circulation  is  very  rapid,  there  cannot  be  but  a  very 
short  interval  between  the  interruption  of  the  chemi- 
cal and  the  mechanical  functions  of  the  lungs. 
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CHAPTER  the  FOURTH. 


of  the  Death  of  theHeart 
of  all  the  Organs. 

I  shall  divide  this  chapter,  as  the  preceding  one,  into 
two  sections.  In  the  first  I  shall  examine,  how  the 
death  of  the  red-blooded  heart,  in  the  second  how  the 
death  of  the  black- blooded  heart,  is  the  cause  of  the 
death  of  all  the  parts  of  the  body. 

§  I.— -On  the  death  of  the  red-Wooded  heart,  in   n- hat- 
manner  is  that  of  the  organs  occasioned. 

All  the  functions  belong  either  to  the  animal,  en*  to 
the  organic  life.  Hence  the  difference  of  their  classes 
Now  the  death  of  those  of  the  first  class,  in  conse- 
quence of  lesions  of  the  red-blooded  auricle  and  ven- 
tricle, is  caused  in  two  ways,  and  first,  because  the 
brain  in  such  case  is  rendered  inert  from  want  of  im- 
pulse, and  can  neither  have  sensations,  nor  exercise  an 
influence  over  the  locomotive  and  vocal  organs. 

Accordingly,  all  this  order  of  functions  is  stopped, 
as  when  the  encephalic  mass  has  experienced  a  violent 
concussion.  It  is  in  this  way  that  a  wound  of  the 
heart,  or  the  bursting  of  an  aneurism,  annihilate  all  our 
jelations  with  external  objects. 


Of  the  Influence 
over  that 
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So  strict  a  connexion  between  the  movement  of  die! 
heart,  and  the  functions  of  the  animal  life,  is  not  ob- 
servable in  those  animals  in  which  the  brain,  in 
order  to  act,  does  not  require  the  habitual  stroke 
of  the  blood.  Tear  away  the  heart  of  a  reptile,  or  tie 
its  large  vessels,  and  it  will  continue  for  a  long  time  to 
move  and  have  sensations. 

Besides,  supposing  even  that  the  action  of  brain 
were  not  to  be  suspended  from  lesions  of  the  red- 
blooded  heart,  the  animal  life  would  not,  on  that  ac- 
count, be  the  less  put  an  end  to  ;  because  to  the  exer- 
cise of  the  functions  of  this  life,  is  attached  as  a  ne* 
cessary  cause,  the  excitement  of  its  organs  by  the 
afflux  of  blood  into  them  :  now  this  excitement,  both 
here  and  every  where  else,  depends  upon  two  causes. — • 
1st.  on  the  movement  impressed,  and  2dly,  on  the  na- 
ture of  the  blood.  At  present  I  shall  only  examine 
the  first  mode  of  influence  ;  the  latter  will  come  under 
our  consideration,  when  we  speak  of  the  lungs. 

Habitual  motion  is  necessary  to  all  the  parts  of  the 
body  alike;  is  a  condition  essential  to  the  functions  of 
the  muscles,  the  glands,  the  vessels,  and  the  mem- 
branes, &c.  But  this  movement,  which  is  partly  de- 
rived from  the  heart,  is  very  different  from  that  which 
is  communicated  by  the  blood  to  the  brain. 

The  latter  organ  receives  an  impulse  by  which  the 
whole  of  its  mass  is  visibly  raised,  an  impulse,  in  the 
intermission  of  which  the  whole  of  its  mass  subsides. 
On  the  contrary,  the  interior  movement,  by  which  its 
particles  are  affected,  is  scarcely  marked  at  all :  and 
this  depends  upon  the  smallness  and  the  delicacy  of 
the  vessels  by  which  its  substance  is  penetrated. 

The  contrary  of  this  appearance  is  observed  in  the 
movement  occasioued  in  the  other  organs  by  the  in- 
flux of  the  blood  into  them  :  we  see  them  neither  rise 

nor 
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subside  ;  there  is  nothing  like  a  general  impulse  made 
upon  them,  because,  as  I  have  said,  such  impulse  is 
lost  1  rom  the  little  resistance  of  the  surrounding  parts. 
On  the  contrary,  they  are  penetrated  by  vessels  of 
considerable  magnitude,  which  create  an  intestine  mo- 
tion, oscillations,  and  impulses  adapted  to  the  actions 
of  the  tubes,  lamellae,  or  fibres,  of  which  they  are  com- 
posed.   This  difference  of  movement  may  be  easily 
conceived,  by  comparing  the  manner  in  which  the 
brain  on  one  hand,  and  on  the  other  the  liver,  the  spleen, 
themusclesjor  the  kidneys  receive  their  blood;  indeed  it 
is  requisite  that  the  brain  should  be  distinguished  from 
the  other  organs,  in  the  manner  of  receiving  its  im- 
pulses, because  it.  is  enclosed  in  a  case  of  bone,  and 
consequently  abstracted   from  the   thousand  other 
causes  of  agitation,  to  which  the  other  parts  of  the 
body  are  exposed. 

For  we  may  remark,  that  all  the  other  organs  have 
about  them  a  number  of  agents,  which  are  destined  to 
supply  the  place  of  that  general  impulse,  which  is 
wanting  to  them  on  the  part  of  the  heart.  In  the 
breast,  the  intercostals  and  diaphragm  are  continually 
rising;  and  falling  :  the  lunss  and  the  heart  are  sue- 
cessively  the  seat  M.  of  a  dilatation  and  contraction.  In 
the  abdomen,  there  is  an  uninterrupted  agitation  pro- 
duced, by  the  influence  of  respiration  upon  its  muscu- 
lar parietes  ;  an  incessantly  variable  state  of  the  sto- 
mach, intestines  and  bladder.  Lastly,  from  the  various 
contractions  of  the  muscles,  the  limbs  have  a  still 
more  evident  cause  of  movement. 

Nevertheless,  it  is  probable  that  every  one  of  the 
organs,  as  well  as  the  brain,  has  a  general  though  ob- 
scure movement  impressed  upon  it,  from  the  pulsation 
'  of  the  arteries  ;  and  hence,  perhaps,  wc  have  the  rea- 
son, why  the  greater  number  of  the  viscera,  receive 
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impulse  of  the  red  blood  upon  their  concave  surfaces,*w»/*\U^  g^. 
as  may  be  seen  in  the  kidneys,  the  liver,  the  spleen, ^i^"  *t£t^ 
and  the  intestines"^  By  such  disposition,  the  i m p u  1  se^^S$\Jui\ I 
of  the  heart  is  less  divided.  Uum.  couft^. 

From  what  has  now  been  said,  we  may  add  another ^wovut.  an*  s-v  I 
reason  to  that  which  we  have  before  given,  for  estab-//ity^.<l  I 
Jtshinein  what  way  the  functions  of  the  animal  life  are'^*,< 
interrupted  from  cessation  of  action  in  the  red-blooded 
heart.    We  may  now  also  begin  to  explain  the  same 
phenomenon  in  the  organic  life.    The  reason  of  such 
interruption  in  both  the  lives, is  the  same.    It  is  as 
follows : 

1st.  In  the  case  of  death  affecting-  the  red-blooded 
heart;  the  intestine  movement,  which  proceeds  from 
the  manner  in  which  the  arteries  are  distributed  within 
the  substance  of  all  the  organs,  both  of  the  one  and  the 
other  life,  is  suspended  ;  hence  there  exists  no  farther 
cause  of  excitement  for  the  organs:  they  must  conse- 
quently die. — 2dly.  The  causes  of  the  more  extensive 
and  general  movements  of  the  organs  are  abstracted  ; 
for  almost  all  these  causes  depend  upon  the  brain.  We 
respire  and  move,  only  while  the  brain  is  alive  :  but  as 
the  brain  must  be  in  a  state  of  collapsus,  as  soon  as  it 
ceases  to  receive  the  impulse  of  its  blood,  its  influence 
must  be  evidently  annihilated. 

Hence  it  follows,  that  the  heart  exercises  over  the 
different  organs  two  modes  of  influence;  the  one  di- 
rect and  immediate,  the  other  indirect,  and  made 
through  the  medium  of  the  brain;  so  that  the  death  of 
the  organs  in  consequence  of  the  death  ef  the  heart, 
is  immediate  or  mediate. 

We  have  sometimes  examples  of  partial  death,  ana- 
logous to  this  sort  of- general  death.  Thus,  when  the 
circulation  is  impeded  in  a  limb,  and  the  red  blood  no 
longer  distributed  to  its  parts,  such  parts  become  at 

first 
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i  i^v^^i  ^Lfirst  W«WMl  and  paralytic,  then  gangrenous.  The 
|  MiM<X  oii&AM+ti  operation  of  aneurism  furnishes  us  with  too  many  in- 
IFmm^X^^u' slances  of  this  phenomenon,  which  by  ligature,  may  be 
LtUjkwtt',v»icU  produced  also  in  the  living  animal.    Undoubtedly  the 
i     ^2LTt  'nc'Pa^  cause  of  Ueatb  in  these  cases,  is  the  want  of 

I  tv^ilewv^'d^tW  that  stimulus  which  it  is  the  business  of  the  particles 

'''^Uv^SJT^ ^  °*  ^'ooc' to  create* 'n  contradistinction  to  those 

^^ll^ij  U*x-  of  the  black  blood*,  but  the  absence  of  the  intestine 
\'-ifx:tf     ^ /  movement  in  question,  is  by  no  means  a  less  real 
-jutivy  «f  ^e«*M&ause  of  such  death.' 

**     ^  As  for  the  interruption  pf  the  nutritive  process,  it 

cannot  be  admitted  as  a  cause  of  the  symptoms  which 
succeed  after  the  obliteration  of  a  large  .artery.  The 
slow,  the  gradual,  and  insensible  way,  in  w  hich  this 
function  is  performed,  does  hot  accord  with  the  sud- 
den and  instantaneous  production  of  those  symptoms, 
especially  as  they  affect  the  animal  life;  for  this  is 
annihilated  in  the  limb,at  the  very  instant  when  the 
blood  ceases  to  flow  into  it;  just  in  the  same  way  as  it 
is,  when^by  the  section  of  its  nerves,  the  influence  of 
the  brain  is  abstracted, 

Besides  the  preceding  causes,  which,  when  the  heart 
is  dead,  suspend  in  general  the  whole  of  the  animal  and 
organic  functions  ;  there  is  another  cause  of  death 
•which  especially  affects  the  greater  number  of  the 
latter,  such  as  the  processes  of  nutrition,  exhalation, 
secretion,  and  therefore  digestion,  which  is  only  per- 
formed by  means  of  the  secreted  fluid.  This  cause  of 
death  to  which  I  refer,  consists  in  the  necessary  stop 
which  is  put  to  these  different  functions,  in  conse- 
quence of  their  no  longer  receiving  the  materials  upon 
which  they  are  exercised.  Nevertheless,  such  term 
arrives  by  degrees  only,  because  they  receive  the  ma- 
terials on  which  they  act,  from  the  capillary,  and  not 
from  the  general  circulation.    Now  the  capillary  cir. 
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dilation,  is  only  subject  to  the  influence  of  the  irisenhU  fa**.  iat&~~ 
sible  contractile  powers  of  the  parts  in  which  it  is  per-"toV*Mnv^^'*'li"  I! 
formed ;  and  is  exercised  independently  of  the  neart*(^JfcX^ 
.us  may  be  seen  in  the  greater  number  of  reptiles,  \^lA».VJi| 
where  the  heart  may  be  }.aken  away,  and  the  blood  be 3L«kWi/*. 
notwithstanding  observed  to  oscillate  for  a  long  time  c*a<VM  "f**** 
afterwards  in  the  minuter  vessels.  It  is  manifest,  then, 
that  whatever  quantity  of  blood  is  left  in  the  capillary  ^  ^^.a  U^h*"! 
system  at  the  period  of  the  death  of  the  heart,  will  for^^^<H  ^'l 
some  time  afterwards  be  sufficient  to  keep  up  the'*1'w^  I 
functions  in  question,  and  that  such  functions  in  con se- A<h>  e&<  I 
quence  will  only  gradually  cease.  r>  <4)C*i/f     #&**>>rJ*&  I 

The  following  is  a  general  view  of  the  manner  in  ^^^-J^i*-  \  I 
which  the  annihilation  of  all  the  functions  succeeds  to^^J  ^W*W'.««JI 
•the  interruption  of  those  of  the  heart.  Feu~^  fc/  ^V-  E 

The  animal  life  is  terminated — 1st.  Because  theL*.,  fcc/i^^ 
organs  of  which  it  is  composed,  are  no  longer  excited 
without,  by  the  movement  of  the  neighbouring  parts, 
nor  within,  by  the  blood. — 2dly.  Because  the  brain, 
from  want  of  excitement,  can  no  Jonger  be  a  cause  of 
excitement. 

The  organic  life  is  terminated — 1st.  Because,  as  in 
the  animal  life,  there  is  a  want  of  external  and  internal 
excitement  for  its  different  viscera. — 2dly.  Because 
there  is  a  want  of  the  materials  on  which  its  functions 
iire  particularly  exercised. 

There  are  a  number  of  other  considerations,  howr 
ever,  besides  those  which  we  have  mentioned,  which 
prove  the  reality  of  the  excitement  of  the  organs,  froifc. 
the  movement  communicated  to  them  by  the  blood,  as 
well  as  the  reality  of  the  cause,  which  we  have  asserted 
to  be  that  of  their  death,  when  such  excitement 
ceases. 

For,  1st. — The  organs  which  are  penetrated  only  by 
the  serum  of  the  blood,  such  as  the  hair,  the  nails,  the 
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tendons,  and  cartilages,  enjoy  a  less  degree  of  vitality, 
and  a  less  energetic  action,  than  those  in  which  the 
blood  is  made  to  circulate,  either  immediately  by  the 
heart,  or  by  the  insensible  contractile  powers  of  the 
parts  themselves. 

2dly. — When  the  white  organs  are  inflamed,  they 
receive  an  augmentation  of  life,  a  superabundance  of 
sensibility,  which  frequently  put  them  on  a  level  in 
many  respects  with  those  organs,  which  in  their  na- 
tural state  are  endowed  with  the  highest  degrees  of 
life  and  sensibility. 

3dly. — Those  organs  which  habitually  receive  the 
influx  of  the  red  blood,when  inflamed,  exhibit,  in  every 
instance, a  local  exaltation  of  the  phenomena  of  life. 
In  the  two  preceding  instances,  it  is  true,  indeed,  that 
the  change  of  vital  powers,  precedes  in  point  of  time, 
the  change  which  is  made  in  the  circulation  ;  the  or- 
ganic sensibility  of  the  part,  has  been  augmented  be, 
fore  the  blood  is  carried  thither  in  greater  quantity  ; 
but  afterwards  it  is  the  afflux  of  such  encreased  quan- 
tity of  blood,  which  keeps  up  the  unnatural  action 
which  has  been  established.  A  determined  quantity 
of  blood  in  the  ordinary  state  of  the  part,  is  necessary 
to  the  maintenance  of  that  state  ;  but  when  the  part 
receives  a  double  or  triple  increase  of  energy,  its  exci- 
tant also  must  be  doubled  or  tripled  ;  for  in  the  exer- 
cise of  the  vital  powers,  there  are  always  three  things 
to  be  remarked  ;  the  power  inherent  in  the  organ  ;  the 
excitant  which  is  foreign  to  it ;  and  the  excitement 
which  is  the  product  of  the  two. 

4thly. — It  is  doubtless,  for  this  reason,  that  the  or- 
gans to  which  the  blood  is  habitually  carried  by  the  ar- 
teries, enjoy  a  degree  of  life,  proportionate  to  the 
quantity  of  fluid  by  which  they  are  injected.  Such 
phenomenon  may  be  observed  in  the  glans  penis,  in 
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the  corpora  cavernosa,  in  die  nipple,  in  the  skin  of 
the  face,  and  the  actions  of  the  brain,  whenever  the 
blood  is  directed  with  impetuosity  towards  them. 

5thly. — The  whole  of  the  circulatory  system,  is 
thrown  into  greater  action ,  from  the  exaltation  of  the 
whole  of  the  vital  phenomena)  just  in  the  same  way 
as  the  particular  circulation  of  any  part  is  augmented, 
when  the  particular  phenomena  of  the  life  of  that  part 
are  encreased.  The  use  of  spirituous  liquors,  and 
spices  to  a  certain  quantity,  is  followed  for  a  time  by 
a  general  increase  of  energy  in  the  powers  of  the 
system.  The  access  of  inflammatory  fever  will  double 
and  triple  the  intensity  of  life. 

In  these  considerations  I  have  only  regarded  the 
movement  which  is  communicated  to  the  organs  by  the 
blood.  In  another  place  1  shall  call  the  attention  of 
the  reader  to  that  species  Of  excitement,  which  is  pro- 
duced by  the  nature  of  the  blood,  by  the  contact  of  its 
component  particles  when  in  a  state  ofoxydation  or 
otherwise,  with  the  different  parts  of  the  body.  The 
reflections  which  I  have  offered,will  be  amply  sufficient 
to  convince  us,how  much  the  blood,  independently  of 
the  materials  which  it  conveys  with  it,  by  its  simple 
influx,  is  necessary  to  the  activity  of  the  organs,  and 
consequently, how  much  the  cessation  of  the  functions 
of  the  heart,  must  influence  the  death  of  the  organs. 
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CHAPTER  the  FIFTH. 


Of  the  Influence  of  the  Death  of  the  Heart 
as  to  the  production  of  general  death. 

WHENEVER,  the  heart  ceases  to  act,  general 
death  is  produced  in  the  folloxviug  manner: — 1st.  For 
want  of  excitement  the  cerebral  actions  are  annihilated, 
and  consequently  an  end  is  immediately  put  to  all 
sensation,  locomotion,  and  utterance.  Besides,  for 
want  of  excitement  on  the  part  of  the  blood,  the  or- 
gans of  these  functions  would  cease  to  act,  even  sup- 
posing that  the  brain  were  to  remain  intact,  and  exert 
upon  them  its  accustomed  influence.  Thus  the  whole 
of  the  animal  life  is  suddenly  suspended,  and  at  the 
instant  of  the  death  of  the  heart,  the  individual  is 
dead  for  what  surrounds  him. 

The  interruption  of  the  organic  life,  which  has  com- 
menced by  the  death  of  the  heart,  is  produced  at  the 
6fttt>e  time  by  that  of  the,  lungs.  The  brain  being 
dead,  the  mechanical  functions  of  the  lungs  must 
cease:  the  chemical  functions  of  the  lungs  must 
'cease  aiso^  for  want  of  the  materials  on  which  they 
are  exerted:  the  latter  are  directly  interrupted,  the 
i'orincr  through  the  medium  of  the  brain. 

After 
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After  this  the  progress  of'  death  is  gradual.  The 
secretions,  the  exhalations,  the  nutritive  actions  are 
put  an  end  to.  The  latter  are  first  arrested  in  those 
organs  which  receive  the  more  immediate  impulse  of 
the  blood,  because  in  these,  such  impulse  is  necessary 
to  the  performance  of  the  function.  The  paler  organs 
are  fess  dependent  on  the  influence  of  the  heart,  and 
consequently  must  be  less  affected  by  the  cessation  of 
its  action. 

In  the  successive  termination  of  the  latter  pheno- 
mena of  the  internal  life,  the  vital  powers  continue  to 
subsist  for  some  time  after  the  loss  of  the  functions  ; 
thus,  the  organic  sensibility,  and  the  sensible  and  in- 
sensible contractilities  survive  the  phenomena  of  di- 
gestion, secretion,  and  nutrition. 

The  vital  powers  continue  to  subsist  in  the  internal 
life,  even  when  the  corresponding  powers  of  the  animal 
life,  have  suddenly  become  extinct :  the  reason  is  plain; 
the  power  of  perceiving  and  moving  organically  does 
not  suppose  the  existence  of  a  common  center;  for 
the  animal  perceptions  and  motions,  the  action  of  the 
brain  is  requisite. 

The  phenomena  of  death  are  concatenated  in  the 
above  order  in  all  aneurismal  ruptures,  in  all  wounds 
of  the  heart  or  larger  vessels,  in  all  cases  of  polypi 
formed  in  the  cardiac  cavities,  of  ligature  artificially 
applied,  of  compression  exercised  on  the  parietes  of 
the  heart  by  Rumours,  abscesses,  8tc.  &c. 

It  is  in  this  manner  also,  that  we  die  from  sudden 
affections  of  the  mind.  The  news  of  a  very  joyful,  or 
a  very  melancholy  event,  the  sight  of  a  fearful  object, 
of  a  detested  enemy,  of  a  successful  rival,  are  all  of 
them  causes  capable  of  producing  death.  Now  in  all 
these  instances,  it  is  the  heart,  which  is  the  first  to  die, 
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the  heart,  whose  death  successively  produces  that  of  all 
the  other  organs,  the  heart,  on  which  the  passion  is 
evened. 

And  hence  we  are  fed  to  some  considerations  on 
syncope,  an  affection  exemplifying  in  a  lesser  degree 
the  same  phenomena,  which  in  a  greater  one,  is  offered 
ws  in  cases  of  sudden  death. 

The  causes  of  syncope  are  referred  by  Cullen  to  two 
general  heads  :  Of  these  there  is  one  set  which  accord- 
ing to  him  affect  the  brain,  another  set  which  affect 
the  heart.  Among  the  first,  he  places  the  more  violent 
impulses  on  the  mind,  and  various  evacuations;  but  it 
is  easy  to  prove,  that  the  brain  is  only  secondarily 
affected  in  syncope  produced  by  passion,  and  that  it  is 
the  heart,  whose  functions  in  all  these  cases  are  the 
first  to  be  interrupted.  The  following  considerations, 
if  I  am  not  mistaken,  will  leave  but  little  doubt  on  this 
head. 

+  JVo  <Ax*>U"ttu^  Firs*, — I  have  pj-oved,  in  speaking  of  tire  passions,  that 
u*vU  cUfn&rvw,  they  never  affect  the  brain  in  the  first  place  ;  that  the 
<*<\<1&L  action  of  this  organ,  in  consequence  of  their  develop- 

ptkUvk,  i-cvv*.  ynen^  ls  on]y  secondary,  and  that  every  thing  relating 
XllL^trUluv^  to  our  moral  afl^ctions  has  its  seat  exclusively  in  the 
organic  life. 

X  viw,cO>L  It  Secondly.— The  phenomena  of  syncope  when  pro- 
-ei ..|-fcfimL^1j^ffQcetr bylively  emotion,  are  similar  in  every  respect 
tk^^ctXAA.po  those  of  syncope,  the  effect  of  polypi  or  dropsy  of 
-t^^^K^Wlie  pericardii! taj  but  in  the  latter,  the  affection  of  the 
tt^T^  heart  is  the  primary  one,  and  should  inconsequence 

ke  the  same  in  the  former  sort  of  syncope.7" 
&.w.U^  W  av^e-  •j-^jj.jjyj — At  the  moment  when  syncope  takes  place, 
fcftOwS  kxc^Tve  feel  the  attack  at  the  heart,  and  not  in  the  brain. 
Hv.  va».{Ca*v^  »yWv.  you,.^]^^ — ln  consequence  of  lively  passions,  which 
*Wv  ••^«^*TOav  have  occasioned  svneope,  we  find  that  the  heart 
iv^cw.tuL^itd  not  the  braiu  becomes  diseased,  nothing  is  more 
^  «  *~  k*tf  U^W^U  dMU.  11  -  it  U  *c^ct  to  m  faA  lU  colDmon 
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common  than  organic  affections  of  the  former  from 
sorrow,  &c.  The  different  sorts  of  melancholy,  which, 
are  produced  by  the  same  cause,  for  the  most  part  have 
their  principal  seat  in  some  of  the  viscera  of  tfaeepigas- 
trium,  and  in  such  case,  the  irregularity  of  the  cerebral 
action^is  the  sympathetic  effect  of  the  profound  affec- 
tion of  the  internal  organ. 


11  \Ail  VU^ 


Fifthly, — I  shall  prove  hereafter,  that  the  cerebral 
system  does  not  exert  any  direct  influence  over  that  ofj^  ^u,^  L*i£ 
the  circulation ;  that  there  is  no  reciprocity  between  u*t.**~~  £^u- 
the  two,  and  that  the  changes  of  the  first  are  •no^^^C^^ 
followed  by  similar  changes  in  the  second,  however  ki»Lt  l«j 
much  the  changes  of  the  second  may  modify  the  first*  uvWC 
Destroy  all  nervous  communication  between  the  brain  ^^j^*  f 
and  the  heart,  and  the  circulation  will  go  on  as  usuah^u^^.  ^x*^.^ 
but  if  the  vascular  communications  be  intercepted,  ■the~t*^u«1»u>  e*u* 
cerebral  action  vanishes  at  once-  ^o%mUL  «-  *m^>- 

Sixthly, — Palpitations  and  other  irregular  movements  i^^Jl  '^j^. 
of  the  heart  are  often  the  effect  of  the  same  causes,  ir^^i  £u' 
which  in  some  individuals  are  the  occasion  of  syncope-'^f4*/** 
lh  such  cases,  it  is  easy  to  discover  the  seat  of  the  Vv.^t^i 
affection,  and  such  smaller  effects  of  the  passions  on  1^ULmh, 
the  heart,  are  very  well  calculated  to  throw  light  upoa 
the  nature  of  the  greater. 

From  these  many  considerations,  we  may  conclude 
that  the  primitive  seat  of  the  attack  in  syncope,  is  the 
heart,  which  does  not  cease  to  act,  because  the  actioa 
of  the  brain  has  been  interrupted,  but  because  it  is  the 
nature  of  some  of  the  passions  in  such  way  to  affect  it, 
the  brain  at  the  same  time,  suffering  a  temporary  death, 
because  it  no  longer  receives  the  fluid,  which  is  neces- 
sary to  its  excitement.  The  nature  of  syncope  is  well 
enough  illustrated,  by  the  vulgar  expression  of  being 
■sick  at  heart.  //>  .Ui,,  *^rfu«  u^L  *«LSrjMuU} 
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It  is  of  no  importance  to  our  present  purpose, 
whether  syncope  depend  on  polypi  on  aueurism,  or  be 
the  result  of  some  violent  emotion.  The  successive 
affection  of  the  organs  is  always  the  same.  They  die 
for  the  moment  in  the  same  way,  as  they  really  perish 
when  theheartis  wounded,  or  a  ligature  put  upon  the 
\.  norta.    In  the  same  manner  also  are  those  sorts  of  syn- 

cope produced, which  succeed  after  any  great  evacuation 
of  blood,  pus,  or  water.  The  heart  is  affected  from 
sympathy,  the  brain  for  want  of  its  excitant. 

Those  cases  of  syncope  which  are  occasioned  by 
peculiar  odours,  by  antipathies,  &c.  appear  also  to  be 
attended  with  the  same  progression  of  symptoms, 
though  their  character  be  much  less  easily  understood.  Irt/Oy  •>•/ 
* ■^■*i^hyMX'There  is  a  great  difference  between  syncope,  asphyxia,  ;,'V  " 
tu.„  f^iti,tUinu\  apoplexy;  in  the  first  it  is  by  the  heart,  in  the 

^Lf'\t-U^  secon(l  bY  tne  lunSs'  in  tne  th'1^  by  tne  brain  that 
Ttv>  0  US  err  ds  oa*  begins  the  general  death  of  the  body. 

/^j^"}  '  Death,  as  it  happens  in  consequence  of  disease,  in 
general  exemplifies  a  concatenation  of  these  different, , 
symptoms.  The  circulation,  respiration,  or  cerebral 
action  cease,  the  other  functions  are  afterwards  in- 
terrupted of  necessity,  but  in  these  sorts  of  death,  it 
rarely  happens  that  the  heart  is  the  first  to  die.  This 
however  is  sometimes  the  case.  After  long  continued 
suffering,  great  suppuration,  and  sometimes,  in  dropsy, 
certain  fevers,  and  gangrenes,  one  fit  of  syncope  comes 
on  after  another,  at  last  a  longer  one  succeeds,  and  the-  . 
patient  die's;  but  whatever  be  the  part  affectcd,^vhatevcr 
the  diseased  viscus  or  organ,  whenever  the  phenomena 
of  death  commence  by  the  heart,  they  succeed  each 
other  as  we  have  described  them  to  do  in  sudden  death, 
j'rom  lesion  of  that  organ.  In  other  casea,  the  heart  i» 
»Ue  last  to  act,  is  the  ultimum  moneys. 
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In  general,  in  morbid  affections,  we  much  more  com- 
monly observe  the  ingress  of  death  to  be  made  by  the 
lungs,  than  either  by  the  heart,  or  the  brain. 

Whenever  disease  is  terminated  by  syncope,  the 
lungs  are  found  to  be  almost  empty;  and^if  not  affected 
by  any  organic  vice,  are  collapsed,  occupy  a  part  only 
of  the  cavity  of  the  thorax,  and  are  of  their  natural 
colour. 

The  reason  of  this  anatomical  fact  is  simple.  The 
circulation  which  has  been  suddenly  interrupted,  has 
not  had  time  to  fill  the  vessels-  of  the  lungs,  as  happens 
when  death  begins,  by  affecting  the  lungs  or  the  brain. 
The  truth  of  this  fact  lean  vouch  for,  having  frequently 
ascertained  it  by  dissection;  and  in  general,  as  often  as 
death  commences  by  the  heart,  or  the  larger  vessels, 
such  vacuity  of  the  lungs  may  be  considered  as  uni- 
versal. 

I  have  remarked  it  in  the  bodies  of  persons  who  have 
died  from  great  hemorrhagy ,  anurismal  rupture,and 
violent  passion,  as  well  as  in  those  who  have  been 
punished  by  the  guillotine.  The  same  phenomenon 
may  be|^  seen,  by  inspecting  the  lungs  of  any  animal, 
which  is  killed  in  our  butcheries. 

In  killing  the  animal  slowly  by  the  lungs,  that  organ 
might  be  filled  with  blood.  Its  taste  would  then  be 
difforent  from  that  which  it  naturally  possesses,  and 
resemble  that  of  the  spleen.  Our  cooks  know  well 
how  to  take  advantage  of  that  state  of  infiltration  in 
which  the  latter  yiscus  is  generally  found. 
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•  CHAPTER  the  SIXTH. 


Or  the  Influence  of  the  Death  op  the  Lungs 

OVER  THAT  OF  THE  HEART. 

We  have  already  said,  that  the  functions  of  the 
lungs  are  of  two  kinds,  mechanical  and  chemical. 
Now  the  activity  of  this  organ  ceases  sometimes  by 
the  former,  and  sometimes  by  the  latter  of  these  func- 
tions. 

Any  wound,  which  exposes  the  lungs  on  both  sides, 
for  a  considerable  extent,  occasions  their  sudden  col- 
lapse ;  any  division  of  the  spinal  marrow,  which  sud- 
denly paralyses  the  intercostals,  and  the  diaphragm  ; 
any  very  strong  compression  exercised  at  the  same 
time  upon  the  whole  of'  the  thorax,  and  the  parietesof 
the  abdomen,  any  sudden  injection  of  a  large  quan- 
tity of  fluid  into  this  cavitv,  are  all  of  them  causes 
which  begin  the  death  of  the  lungs,  by  putting  an  end 
to  their  mechanical  functions.  Those  which  influence 
in  the  first  place  their  chemical  functions,  are  the 
different  sorts  of  asphyxia,  strangulation,  submersion, 
and  a  vacuum,  in  whatever  manner  produced. 

5 1 


177 


^  I — In  what  maimer  1st  fie  death  of  the  heart  occasioned 
by  the  interruption  oj  the  mechanical  functions  of 

the  lungs. 

The  interruption  of  the  functions  of  the  heart,  can 
only  succeed  in  two  ways  to  that  of  the  mechanical 
functions  of  the  lungs :  First,  directly,  because  a  me- 
chanical impediment  is  put  to  the  circulation  of  the 
blood,  by  a  state  of  collapse  in  the  lungs.  Secondly, 
indirectly,  because  in  such  state  the  lungs  no  longer 
receive  the  materials,  upon  which  their  chemical  func- 
tions are  exerted,  and  therefore  cannot  transmit  them 
to  the  heart. 

Physiologists  have  all  of  them  admitted  the  first 
mode  of  interruption  in  the  Pulmonary  circulation. 
Reflected  on  themselves,  the  vessels  of  the  lungs  have 
not  appeared  to  them,  to  be  capable  of  transmitting 
the  blood,  on  account  of  the  numerous  ansles  which 
they  make.  This  idea  they  have  borrowed  from  the 
phenomena  of  hydraulics,  and  it  is  their  reason  for  the 
death  which  ensues,  in  consequence  of  a  too  long  con- 
tinued expiration. 

Notwithstanding  all  which  it  has  been  proved  by 
Gpodwyn,  thaUn  such  case, there  remains  a  sufficient 
quantity  of  air  in  the  air  vessels,  for  dilating  them 
enough  to  allow  of  the  mechanical  passage  of  the  blood; 
he  proves  in  consequence,  that  an  unnatural  perma- 
nence of  the  state,  in  which  the  lungs  are  placed  from 
the  act  of  expiration,  does  not  affect  the  blood  in  the 
way  which  is  commonly  believed.  This  is  one  step 
towards  the  truth,  but  we  shall  approach  it  much  more 
nearly,  and  even  attain  it^hould  we  be  able  to  prove, 
not  only  that  there  remains  a  sufficiency  of  air  in  the 
lungs  to  permit  the  transmission  of  the  blood,  but  that 
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the  very  folds  produced  in  the  vessels  by  a  state  of  col- 
lapsus  in  the  orgaiyire  not  a  real  impediment  to  it» 
course.  The  following  observations  and  experiments 
will  assuredly  determine  this  fact. 

1st. — 1  have  already  proved,  that  a  state  of  fulness 
or  emptiness  in  the  stomach,  and  in  all  the  hollow 
organs  in  general,  produces  no  apparent  change  in  the 
state  of  their  circulation  ;  and  that  the  blood  in  con- 
sequence, will  traverse  the  vessels,  when  bent  or  doubled 
upon  themselves,  as  easily,  as  when  they  are  distended 
in  every  direction.  For  what  reason  should  a  different 
elleet  be  produced  in  the  Jungs,  by  the  same  disposi- 
tion of  the  parts  ? 

2dly. — There  are  different  vessels  in  the  ceconomy 
vvlsich  we  may  alternately  bend  or  extend  at  pleasure  : 
such  are  those  of  the  mesentery,  when  exposed  by  an 
ineision  into  the  abdomen  of  the  animal.    Now  in  this 
experiment,  which  has  been  already  made  to  prove  the 
influence  of  the  tortuous  direction  of  the  arteries  upon 
the  mechanism  of  their  pulsation,  if  one  of  the  mesen- 
teries be  opened,  and  then  either  bent  or  extended,  in 
either  case  the  blood  will  be  thrown  out  with  the  same 
degree  of  violence,  and  in  equal  times  will  be  emitted 
in  equal  quantities.    I  have  always  obtained  the  same 
result  iu  this  experiment  which  1  have  many  times 
repeated.    From  analogy  we  might  expect  the  same 
from  the  vessels  of  the  lungs ;  and  from  the  following 
experiment  it  may  be  proved. 

3rdly. — Take  a  dog,  cut  the  trachea,  and  adapt  the 
tube  of  an  injecting  syringe  to  it,  then  make  a  vacuum 
in  the  lungs,  and  cut  the  carotid  artery.  It  is  evident, 
that  according  to  the  common  belief,  the  circulation 
should  be  immediately  suspended,  in  this  experiment, 
since  the  pulmorary  vessels  from  their  ordinary  state 
of  distension,  must  have  passed  to  the  greatest  possible 
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degree  of  collapsus,  in  consequence  of  tlie  total  ab- 
straction of  air;  notwithstanding  writ  cliche  blood  will 
be  violently  thrown  out  from  the  divided  arteries  for  a 
certain  time,  and  must  consequently  traverse  the  lungs- 
it  will  afterwards  cease  by  degrees,  but  this,,  from 
causes  which  I  shall  explain  hereafter. 

4thly. — The  same  effect  may  be  produced  by  open- 
ing, on  both  sides,  the  breast  of  a  living  animal,  because 
the  warm  and  rayfied  air  of  the  lungs,  will  be  more 
than  balanced  by  the  pressure  of  the  colder  air  without; 
now,  neither  in  this  case  does  the  circulation  experi- 
ence any  sudden  change.  For  the  sake  of  greater 
exactness,  the  little  air  remaining  in  the  cells  of  the 
organ  may  be  voided  by  a  syringe. 

Along  with  these  observationsjet  us  place  the  facility 
with  which  the  pulmonary  .circulation  continues  to  be 
made,  when  collections  of  water,  pus,  or  blood,  are 
lying  within  the  pleura,  or  pericardium.  In  these 
caseSjthe  air  vessels  are  often  prodigiously  contracted, 
and  consequently  the  vessels  of  their  parietes  doubled 
and  bent.  If  this  state  be  taken  into  consideration,  we 
shall  have  sufficient  data  for  concluding  that  the  tor- 
tuous disposition  of  the  vessels,  can  never  be  an 
obstacle  to  the  passage  of  the  blood  ;  and  therefore, 
that  the  interruption  of  the  mechanical  functions  of  the 
lungs,  can  never  directly  put  a  stop  to  the  action  of  the 
heart,  though  it  may  do  so  indirectly,  in  impeding  the 
exercise  of  the  chemical  functions  of  the  luntjs. 

If,  then,  we  can  determine  why  the  heart  remains 
inactive,  when  the  latter  phenomena  are  annihilated, 
we  shall  have  resolved  a  double  question. 

Many  authors  have  asserted  that  the  death,  which 
ensues  after  a  too  long  continued  inspiration,  is  owing 
to  the  mechanical  distension  of  the  pulmonary  vessels 
by  the  rarified  air,  a  distension  impeding  the  circula- 
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tipni  But  this  reason  also  is  as  false  a  one,  as  tha-t 
which  we  have  already  disproved.  Inflate  the  lun^s 
as  powerfully  as  may  be,  then  tie  the  trachea  and  open 
the  carotids,  and  the  blood  will  flow  as  impetuously,  as 
when  the  respiration  was  perfectly  free. 

§11. —  Why  does  the  heart  cease  to  act,  ztrhen  the 
ehernkal  junctions  of  the  lungs  are  interrupted. 

According  to  Goodwyn,  the  reason  why  the  con- 
tractions of  the  heart  are  stopped,  when  the  chemical 
functions  of  the  lungs  have  ceased  to  be  performed, 
consists  in  the  want  of  that  excitement^vhich  the  red 
blood  only  can  produce  upon  the  red-blooded  ven- 
tricle. This  ventricle,  says  he,  has  not  a  sufficient  sti- 
mulus in  the  black  blood,  and  death  is  occasioned  be- 
cause it  no  longer  is  capable  of  transmitting  any  thing 
to  the  different  organs.  In  this  case  death  must  hap- 
pen, as  it  would  from  ligature  of  the  aorta — precisely 
in  the  same  way  as  when  its  source  is  exclusively  in 
the  heart.  The  other  parts  die  only  for  want  of  blood, 
just  as  w  hen  in  a  machine,  the  principle  spring  being 
taken  away,  the  others  cease  to  act,  because  they  are 
not  put  into  action, 
f  rtjJU^^.  ,tU*JU  On  the  contrary,  1  am  persuaded, that  there  is  a  ge- 
<t^r  4m**'*.**4-  k-neral  affection  of  all  the  parts,  whenever  the  chemical 

^f^^t^X.  f'imcl,Gns  °f  t,ie  lur>gs  are  suspended  ;  I  am  persuaded 

?  *tL.     that  the  black  blood  continues  to  be  pushed  on  for 
•  u,lftWfc<-  some  time  by  the  aorta,  and  that  its  influx  into  the 

^><>*\tu-«-t«.    IA«  iXL    COM.'  .  .  ...         -  .  .  . 

•U4  «k~V,«Ji-tf    organs  is  the  occasion  of  their  death;  that  the  organs 
m  J  die  in  fact,  not  because  they  do  not  receive  blood,  but 
t/oc-i  ^Mj|*l(peoap8e  they  do  not  receive  red  blood  t  in  a  word, 

h<^i  (L/v^.£»At.«^ ;  tnat  they  are  penetrated  by  the  material  cause  of  their 
it/t;***  VUUlh  ('eat-' ?  so  much  so,  that  we  may  asphyxiate  any  iso- 
^kUUMUtp^  hJ&ted  part  at  will,  by  injecting  *it  with  venous  blood 

14       </«vli  ivf^.t .  wtkA  ?^  %W?Hui£k . 
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while  all  the  others  shall  continue  to  receive  the  reil- 
bloodof  the  heart.  At  present  I  shall  enquire  into 
the  phenomena  of  the  contact  of  the  black  blood  with 
the  parietes  ©f  the  ventricle,  and  refer  the  reader  to 
the  following  chapters,  for  its  effects  upon  lire  other 
parts.        &  ^-*2lhg4jt?*!2£&&  \£?Jt 

The  movements  of  the  heart  may  be  stopped  and 
made  to  cease  altogether  from  the  influence  of  the 
venous  blood  in  two  ways. — 1st,  As  Goodwyn  has 
said,  because  the  left  ventricle  is  not  excited  by  it 
upon  its  internal  surface. — 2dly,  Because  such  fluid, 
when  carried  into  the  substance  of  the  heart  by  the 
coronary  Vessels,  must  act  upon  the  muscular  fibre  of 
the  heart  in  the  same  way  as  it  does  upon  the  other 
muscles.  Now,  for  my  part,  I  am  assured  that  the 
black  as  well  as  the  red  blood,  will  excite  into  contrac- 
tion the  internal  surface  of  the  aortic  ventricle.  The 
following  observations  and  experiments  will  confirm 
my  assertion. 

1st.  If  asphyxia  .were  to  be  followed  by  the  conse- 
quences which  Goodwyn  has  supposed,  it  should  in- 
fluence the  heart  in  the  first  place.;  the  annihilation 
of  the  functions  of  the  brain,  as  in  syncope,  should  be 
only  secondary  ;  nevertheless,  asphyxiate  an  animal, 
by  stopping  up  the  trachea,  by  placing  him  in  a  vacuum, 
by  opening  the  chest,  or  plunging  him  into  carbonic 
acid  gas,  and  it  will  in  every  instance  be  ob.^erved, 
that  his  animal  life  is  the  first  to  be  interrupted,  and 
that  the  creature  externally  is  dead;  but  thatwithiri> 
the  heart  continues  for  some  time  afterwards  to  act, 
and  the  pulse  to  be  felt. 

In  this  way  the  symptoms  of  asphyxia  are  not  the  ,iL*~fcC  u*<wk 
symptoms  of  syncope.-*  In  the  latter  the  cardiac  and 
cerebral  actions  are  suspended  at  the  same  instant;  in 
•the  former  the  heart  survives,  as  in  cases  of  strong 
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concussion  of  the  brain  for  many  seconds^  It  follows, 
that  in  asphyxia,  the  different  organs  do  not  cease  to 
act,  because  the  heart  has  ceased  to  supply  them  with 
blood,  but  because  it  no  longer  supplies  them  with 
that  sort  of  blood  by  which  they  can  be  stimulated. 

'2dly,  If  the  trachea  of  an  animal  be  stopped,  and  an 
artery  opened,  the  colour  of  the  blood  which  it  emits, 
will  gradually  be  changed,  and  at  last  become  as  blatk 
as  that  of  venous  blood.  Now,  notwithstanding  this 
phenomenon,  which  is  as  apparent  as  it  can  be,  the 
fluid  for  some  time  afterwards  is  thrown  out  full  as 
strongly  as  it  would  be,  were  it  red.  I  have  seen  a 
quantity  of  black  blood  discharged  in  this  wa}*,  more 
than  sufficient  to  kill  the  creature  from  haemorrhage; 
were  it  not  already  dead,  in  consequence  of  its  asphyx- 
iated state. 

Sdly,  In  the  last-mentioned  experiment,  it  may,  in- 
deed, be  alledged,  that  some  remains  of  air  in  the  air 
cells,  might,  as  long  as  the  black  blood  continued  to 
How,  have  communicated  to  it  a  principle  of  excite- 
ment ;  but  to  put  it  out  of  all  doubt,  that  the  venous 
blood  does  really  pass  into  the  aortic  ventricle,  un- 
altered in  its  passage  from  the  corresponding  cavity, 
the  air  may  be  entirely  pumped  out  of  the  lungs  w  ith 
a  syringe,  by  exposing  the  trachea,  in  the  first  place, 
and  then  adapting  the  instrument  to  the  transverse 
section  of  the  tube  ;   after  this,  let  the  carotid  be 

4 

opened  ;  now  as  soon  as  the  red  blood  contained  in 
this  artery  is  exhausted,  the  black  blood  will  succeed 
fo  it,  and  that,  without  undergoing  a  variety  of  grada- 
tions in  colour ;  in  this  case  also  for  a  time,  the  jet 
will  he  very  powerful,  and  only  be  gradually  weak- 
ened ;  hut  if  the  black  blood  were  not  an  excitant  to 
the  heart,  its  interruption  sjiould  be  immediate. 
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4th.  The  following  is  another  proof  of  the  same  na 
ture.  Expose  the  breast  on  one  side  by  sawing  ex- 
actly through  the  ribs  before  and  behind  :  when  this 
is  done,  the  lungs  on  that  side  will  collapse.  Proceed 
to  open  one  of  the  pulmonary  veins;  (ill  a  syringe 
warmed  to  the  temperature  of  the  human  body  with 
venous  blood,  then  push  it  into  the  red-blooded  ven- 
tricle. Now,  according  to  the  common  opinion  upon, 
the  subject  of  asphyxia,  such  fluid  should  at  least  di- 
minishjin  a  sensible  way,  the  movement  of  that  ca- 
vity} notwithstanding  which,  in  four  successive  experi- 
ments, I  could  not  observe  any  such  diminution.  On 
the  contrary,  in  one  of  them,  on  pushing  the  piston, 
the  strokes  of  the  heart  were  augmented  in  number. 

5thly.  If  the  black  blood  be  not  an  excitant  to  the 
heart,  it  can  only  want  such  power,  because  it  contains 
more  carbon  and  hydrogen,  than  the  red  blood  ;  but 
if  the  heart  of  an  animal  which  has  been  killed  ex- 
pressly for  the  experiment,  by  lesion  of  the  brain  or 
of  the  lungs,  has  ceased  to  beat,  it  ma}',  notwithstand- 
ing, be  made  to  contract,  as  long  as  it  preserves  its 
irritability,  by  throwing  into  the  aortic  ventricle 
either  hydrogen  gas,  or  carbonic  acid  gas.  It  follows, 
that  neither  hydrogen  gas^nor  carbon^can  act  as  seda- 
tives to  the  heart. 

The  experiments  which  I  made  and  published  last 
year,  on  the  emphysemata,  produced  in  different  ani- 
mals with  these  gasses,  have  established  the  same 
truth  with  respect  to  the  muscles;  since  they  do  not 
cease  to  move  in  consequence  of  such  experiments; 
and  after  death,  preserve  their  irritability  as  they 
usually  do. 

Lastly,  1  have  often  succeeded  in  re-establishing  the 
contractions  of  the  heart,  which  have  been  annihilated 
in  different  sorts  of  violent  death,  by  the  injection  of 
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black  blood  into  the  red-blooded  cavities,  with  a 'sy- 
ringe adapted  to  one  of  the  pulmonary  veins. 

Thus  it  is  proved,  that  the  red-blooded  heart  does 
actually  push  the  black  blood  into  all  parts  of  the 
body  ;  and  in  this  way  is  the  colour  given  to  the  dif- 
ferent surfaces,  of  which,  in  one  of  the  following 
chapters,  I  shall  offer  a  sketch. 

jN'either  does  the  simple  presence  of  the  black  blood 
act  in  a  more  sedative  way  upon  the  internal  surfaces 
of  the  arteries.  Jf,  in  fact,  while  the  tube  adapted  to 
the  trachea  is  shut,  the  blood  be  made  to  flow  from  an 
artery  of  the  foot,  it  will  be  thrown  out  for  some  time, 
with  the  same  force  which  it  would  have  were  the  pipe 
to  be  open.  The  action,  then,  which  it  exercises  in 
its  passage  from  the  heart,  upon  the  parietes  of  the 
arteries,  does  not  diminish  the  energy  of  these  parietes. 
When  this  energy  decreases,  it  is}at  least  in  part, from 
a  different  cause. 

From  the  above  experiments  we  may  conclude,  that 
the  black  blood  arriving  in  mass  at  the  red-blooded 
ventricle,  and  correspondent  arterial  systemi is  able, 
from  its  sole  contact  with  them,  to  occasion  the  action 
of  these  cavities  ;  we  may  be  equally  certain,  that 
were  not  the  functions  of  these  parts  suppressed  from 
other  causes,  the  circulation  would  continue  to  be 
madejq  a  very  sensible  manner,  at  least,  if  not  with 
force. 

Of  what  nature,  then,  are  the  causes  which  interrupt 
the  circulation  in  the  heart  and  arteries,  when  they 
are  supplied  with  venous  blood  ?  for  when  this  has 
been  flowing  for  some  time,  the  jet  of  it  is  gradually 
weakened,  and  ceases  at  last  entirely  ;  yet  if  the  cock 
of  the  pipe  be  opened,  it  will  be  restored  with  vigour. 

1-am  persuaded;that  the  black  blood  acts  upon  the 

bran,  as  it  does  on  all  the  other  parts:  as  we  shall  see 
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that  it  affects  the  brain — that  it  affects  the  voluntary 
muscles,  the  membranes,  and  the  system  in  general; 
the  tissue  of  which  it  penetrates  and  operates  within  it 
as  a  debilitant  upon  each  individual  fibre.  I  am  fully 
of  opinion,  that  the  circulation  would  be  almost  as 
quickly  interrupted  as  in  the  preceding  cases,  were  it 
even  possible  to  supply  the  coronary  arteries  of  the 
heart  with  red  blood,  while  the  black  blood  is  trans- 
mitted to  the  various  parts  of  the  body  by  the  aortic 
auricle  and  ventricle. 

The  black  blood  operates  by  its  contact  with  the 
fleshy  fibres,  at  the  extremity  of  the  arterial  system 
and  not  by  its  contact  with  the  internal  surface  of  the 
heart.  'Thus  it  is  only  by  little  and  little,  and 
when  each  fibre  has  been^as  it  were , injected,  that  the 
powers  of  such  fibres  diminish  and  cease.  In  the  con- 
trary supposition, -their  cessation  and  diminution  should 
be  almost  sudden. 

It  may  be  demanded  in  what  manner  the  black  blood 
acts  at  the  extremities  of  the  arteries,  upon  the  fibres 
of  the  different  organs.  Is  it  upon  the  fibres  them- 
selves, or  upon  the  nerves  which  are  distributed  to 
them?  1  am  rather  inclined  to  suppose  the  latter  to 
be  the  fact,  and  to  consider  asphyxia  as  an  effect  pro- 
duced,in  general, by  the  black  blood  upon  the  nerves, 
which  everywhere  accompany  the  arteries  of  a  cer- 
tain diameter :  for  as  we  shall  presently  see,  the  de- 
bility which  in  such  case  the  heart  experiences, is  only 
a  particular  symptom  of  a  diseasejn  which  the  organs 
in  general  are  the  seat  of  a  like  debility. 

It  might  be  demanded  also,in  what  way,  that  is  to 
say,  by  what  manner  of  influence,  the  black  blood  acts 
upon  the  nerves  or  fibres?  Is  it  from  the  principles 
which  it  actually  contains,  or  from  the  absence  of 
those  which  are  proper  to  the  red  blood  ?    Is  oxygen 
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the  principle  of  irritability£-are  hydrogen  and  caibon 
the  inverse  ? 

These  questions  have  been  sufficiently  disputed. — 
Let  us  stop  when  we  arrive  at  the  limits  of  rigorous  ob- 
servation. Now,  I  think,  that  we  shall  establish  an 
assertion  the  most  strictly  conformable  with  such  prin- 
ciple, in  saying>generally,and  without  determining  the 
manner,  that  the  heart  ceases  to  act,  when  the  che- 
mical functions  of  the  lungs  are  interrupted,  because 
the  black  blood  with  which  its  fleshy  fibres  are  pene- 
trated, is  not  of  a  nature  to  keep  up  their  action. 

From  this  manner  of  regarding  the  phenomena  of 
asphyxia  with  relation  to  the  heart,  it  is  evident  that 
both  the  ventricles  should  be  equally  affected  by  it, 
because  their  parietes  must  be  equally  injected  with 
venous  blood.  Nevertheless,  it  is  constantly  observ- 
able, that  the  movement  of  the  red-blooded  heart  is 
the  first  to  stop  ;  that  the  black-blooded  heart  is  in 
every  case  the  ultimnm  moriens  ;  but  this  phenome- 
non does  not  suppose  a  more  real,  a  more  decided 
debility  in  the  one,  than  in  the  other  heart ;  for 
as  Hafler  observes,  the  fact  is  common  to  every  kind 
of  death  in  the  red-blooded  animal,  and  not  the  case 
particularly  in  asphyxia. — Besides,  were  the  red- 
blooded  heart  the  first  to  be  absolutely  affected,  as  the 
theory  of  Goodvvyn  supposes,  the  following  would  be 
the  appearances  on  opening  the  asphyxiated  subject. — 
1st.  A  distension  of  the  corresponding  auricle  and 
ventricle,  by  the  black  blood  which  they  would  not  be 
able  to  expel  into  the  aorta.— 2dly.  An  equal  fulness 
of  the  pulmonary  veins  and  lungs.— Sdly,  a  conse- 
quent fulness  and  swelling  of  the  pulmonary  artery 
and  the  black-blooded  cavities.  In  a  word,  the  con- 
gestion of  the  blood  should  be  the  greatest  in  that  of 
its  reservoirs,  whose  action  is  the  first  to  cease. 
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But  this  is  contrary  to  observation — for  1st.  In  the 
asphyxiated  subject,  the  red-blooded  cavities  and  pul- 
monary veins,  contain  but  a  very  small  quantity  of 
blood  in  proportion  to  that  which  distends  the  opposite 
heart.  2dly.  The  place  where  the  blood  has  stopped, 
is  found  to  be  principally  in  the  lungs;  in  the  lungs 
must  we  begin  to  follow  its  accumulation  into  the  ve- 
nous system.  Sdly.  The  arteries  are  as  full  of  blood  as 
their  correspondent  ventricles,  and  consequently  it 
cannot  be  in  the  ventricle,  more  than  elsewhere,  that 
death  has  been  begun. 

But  what  is  the  reason  why  the  black-blooded  heart 
is  the  last  to  beat?  because,  says  Haller,  it  is  the 
longest  excited ;- because  it  contains  a  greater  quan- 
tity of  blood  ;_because  the  blood  is  sent  into  it  from 
the  largest  veins  of  the  system,  and  regurgitates  from 
the  lungs.  The  famous  experiment  is  well  known, by 
which j in  emptying  the  black-blooded  cavities,  and 
tying  the  aorta  so  as  to  retain  the  blood  within  the 
red-blooded  cavities,  the  contractions  of  the  latter 
are  prolonged  so  much  beyond  the  contractions  of  the 
former.  But  in  this  experiment, it  is  manifestly  the 
black  blood  which  accumulates  in  the  aortic  auricle 
and  ventricle,  because  the  breast  must  be  preliminarily 
opened,  and  therefore  the  lungs  collapse. 

Should  a  more  direct  proof  be  required,  immediately 
before  the  experiment,  let  the  trachea  be  closed  with 
a  syringe,  and  the  air  of  the  lungs  be  voided;  the 
experiment  will  just  as  well  succeed  ;  besides,  the 
operator, to  be  sure  of  the  colour  of  the  blood  in  the 
aortic  cavities,  has  nothing  more  to  do,than  to  open 
them,  as  soon  as  he  has  finished  his  experiment. 

We  shall  conclude, that  the  black  blood  is  almost  as 
powerful  a  stimulus  as  the  red  blood ,to  the  inner  sur- 
face of  those  cavities,  which  usually  contain  the  'latter 
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only  :  the  reason  why  they  are  the  first  to  be  arrested 
in  their  action,  is,  because  they  do  not  receive  so  large 
a  quantity  of  blood  as  the  others. 

Notwithstanding  what  I  have  said,  I  do  not  entirely 
reject  the  idea  of  the  red-blooded  ventricle  being  not 
excitable  by  the  black  bluod.  It  may  indeed  be  less 
excitable  by  this  sort  of  blood,  than  by  the  other ;  but 
1  believe  that  the  preceding  considerations  will  reduce 
this  difference  of  excitement  to  a  mere  trifle. 

The  following,  however,  is  an  experiment  where  such 
difference  would  appear  to  be  very  manifest.  If  a  slop 
cock  be  adapted  to  the  trachea,  and  an  artery  opened, 
the  blood  will  blacken,  aud  continue  for  some  time  to 
be  thrown  out  with  its  ordinary  force,  but  at  last  the 
jet  will  gradually  grow  weaker.  If,  after  this,  the  air 
be  admitted,  the  blood  will  almost  immediately  be- 
come red  and  its  jet  be  visibly  augmented.  Jn  this 
case  the  sudden  augmentation  appears  at  first  to  de- 
pend upon  the  simple  contact  of  the  red  fluid  with  the 
sides  of  the  aortic  ventricle,  since  it  has  not  had  the 
time  to  penetrate  the  tissue  of  the  heart;  but  let 
things  be  a  little  attentively  examined,  and  it  will  soon 
be  seetijthat  this  impetuosity  of  impulse,  depends  on 
the  movements  of  inspiration  and  expiration,  to  which 
the  animal  is  obliged,  on  the  admission  of  air  into  the 
lungs.  The  heart  excited  at  its  exterior,  and  perhaps 
a  little  compressed  by  these  movements,  is  the  occasion 
of  such  phenomenon,  and  expels  the  blood  with  a  force 
which,  is  far  beyond  that  which  results  from  its  habi- 
tual contractions. 

What  I  have  here  advanced  is  proved,  by  the  mani- 
fest diminution  of  the  jet,  as  soon  as  once  the  lungs 
have  taken  on  their  accustomed  degree  of  action. 
JJesides,  the  influence  of  a  series  of  full  expirations 
may  be  manifested  without  dividing  the  trachea.  Open 
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the  carolid^nd  precipitate  the  respiration  of  the  animal 
by  tormenting  it  (for  pain  will  constantly  have  this 
effect)  and  the  jet  of  blood  will  be  visibly  increased. 
The  same  augmentation  may  be  artificially  produced, 
by  suddenly  compressing  the  parietes  of  the  thorax. 
These  experiments  succeed  best  on  animals  already 
weakened  by  the  loss  of  a  certain  quantity  of  blood. 

In  the  ordinary  state  of  health  however,  a  series  of 
strong  expirations  will  not  be  found  to  quicken  the 
pulse.    Of  tli is  I  cannot  assign  the  reason. 

From  what  we  have  now  said,  it  follows,  that  the 
experiment,  in  which,  on  the  opening  of  the  cock  of 
the  syringe,  the  blood  is  thrown  out  with  augmented 
force,  is  not  so  conclusive  as  might  at  first  be  imagined. 
I  confess  that  it  embarrassed  me  much  for  many  days, 
I  hold  then  my  former  conclusions  to  be  good. 

In  the  red  and  cold-blooded  animals,  the  action  of 
the  lungs  has  not  so  immediate  a  connexion  with  that 
of  the  heart,  as  it  has  in  the  red  and  warm-blooded 
animals. 

I  tied  the  lungs  of  two  frogs  at  their  basis,  having 
previously  exposed  them,  by  incisions  made  laterally 
into  the  breast;  the  circulation,howevert  continued  as 
usual  for  a  considerable  time.  After  this  experiment, 
I  have  seen, on  opening  the  breast,  the  movements  of 
the  heart  precipitated,  a  circumstance  depending^io 
doubtjUpon  its  contact  with  the  air. 

I  shall  finish  this  chapter  by  the  examination  of  an 
important  que  tion,  and  enquire  into  the  reason,  why, 
when  the  chemical  functions  of  the  lungs  are  stopped, 
the  pulmonary  arteries,  the  black-blooded  cavities 
of  the  heart,  and  in  a  word  all  the  venous  sytem,  are 
found  so  much  more  full  of  blood,  than  the  aortic 
system.    In  such  case  the  circulation  appears  at  first  to 
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be  interrupted  in  the  lungs,  and  then  in  the  other 
parts,  according  to  their  proximity  to  the  lungs. 

This  phenomenon  must  have  been  observed  by  all  who 
have  opened  the  asphyxiated  subject.  It  has  been 
explained  by  Haller  and  others,  from  the  tortuosity 
of  the  vessels  ;  but  this  opinion  I  have  sufficiently  re- 
futed. 

But  before  I  proceed  to  assign  a  more  real  cause,  I 
shall  observe,  that  the  lungs,  (when  the  blood  is  first 
arrested,  because  it  finds  in  them  the  first  obstacle  to 
its  progress,)  are  found  in  a  singularly  various  state, 
according  to  the  kind  of  death  of  which  the  individual 
has  died.  In  sudden,  in  instantaneous  death,  neither 
the  lungs,  nor  the  black-blooded  heart  are  very  much 
distended. 

I  have  observed  this  fact,  1st,  in  the  bodies  of  two 
persons  who  had  hanged  themselves  and  were  brought 
into  my  amphitheatre.  2dly,  On  two  subjects  who 
bad  fallen  into  the  fire,  and  were  instantly  suffocated. 
Srdly,  On  dogs  which  I  have  suddenly  drowned. 
4thly,  Upon  guinea-pigs,  which  I  have  killed  in  a 
vacuum,  or  in  different  gasses,  or  otherwise. 

On  the  contrary,  arrest  the  phenomena  of  respiration 
in  a  gradual  manner;  drown  the  animal  by  plunging 
him  in  water,  and  taking  him  out  alternately,  asphyxiate 
him  by  placing  him  in  a  vessel  of  gas  imperfectly 
closed,  continue  as  long  as  possible  such  state  of  pain 
and  anguish,  and  the  lungs  will  be  found  extremely  full 
of  blood. 

Between  the  extreme  fulness,  and  the  almost  com- 
plete emptiness  of  the  pulmonary  vessels,  there  is  a 
variety  of  degrees;  now  by  the  manner  in  which  we  kill 
the  animal,  we  can  determine  any  one  of  these  degrees 
at  will:  It  is  in  this  way  that  we  must  explain  that 
state  of  fulness  in  the  lungs  of  such  subjects,  as  are 
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usually  brought  into  our  amphitheatres  :  in  the  greater 
number  of  cases,  the  attacks  of  death  are  slow  and 
gradual. 

But  whatever  be  the  state  of  the  lungs  in  the  as- 
phyxiated subject,  the  venous  system  is  full  of  black 
blood,  especially  about  the  heart.  In  this  respect,  there 
is  always  a  very  wide  difference  between  the  veins  and 
the  arteries,  and  accordingly, the  blood  must  find  in  the 
lungs  the  principal  obstacle  to  its  circulation:  such 
obstacle  as  we  have  said,  does  not  proceed  from 
the  tortuosity,  and  state  of  collapse  in  the  pulmonary 
vessels ;  its  causes  are  relative,  first  to  the  blood, 
secondly,  to  the  lungs,  thirdly  to  the  heart. 

The  principal  cause  depending  on  the  blood,  consists 
in  the  great  quantity  of  this  fluid,  which  passes  from  the 
arteries  into  the  veins.  In  fact  we  shall  soon  see,  that 
the  black-blood,when  it  circulates  in  the  arteries,  is  not 
capable  of  furnishing  the  materials  of  secretion,  exhala- 
tion, or  nutrition;  or  if  it  be  so,  that  it  is  not  a  stimulus 
to  the  organs  which  are  the  agents  of  these  func- 
tions. 

It  follows. as  a  necessary  consequence,  that  the 
portion  of  fluid  which  is  usually  taken  up  from  the 
arterial  system  by  these  different  functions,  flows  011 
into  the  venous  system,  together  with  the  portion 
which  should  naturally  pass  thither  ;  hence  there  must 
be  contained  a  greater  quantity  than  usual  in  the  veins ; 
and  therefore  a  greater  difficulty  be  experienced  in  its 
passage  through  the  lungs.  Practitioners  in  opening 
the  bodies  of  asphyxiated  persons,  have  always  re- 
marked the  abundance  of  blood  which  is  met  with 
there.  The  fact  has  been  particularly  remarked  by 
Portal,  and  I  have  always  found.it  in  my  experiments. 

The  causes  of  obstacle  to  the  passage  of  the  blood 
proceeding  from  the  lungs,  are  first  the  non-excitement 
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of  this  organ  by  arterial  blood.  In  asphyxia,  the 
bronchial  arteries  are  penetrated  by  the  black  blood  as 
well  as  the  rest.  Hence  its  obscure  and  dusky  colour 
in  this  case.  This  colour  and  its  successive  shades, 
may  be  easily  remarked  in  the  collapsed  lung,  when 
the  chest  is  opened;  but  in  asphyxia,  such  blackness 
is  principally  owing  to  the  colour  of  the  blood,  con- 
tained in  the  pulmonary  veins. 

The  black  blood  when  circulating  in  the  bronchial 
vessels,  produces  upon  the  lungs  the  same  effect  which 
it  does  in  the  heart,  by  penetrating  the  coronary 
arteries  ;  it  weakens  the. different  parts,  —  impedes  their 
action,  and  the  capillary  secretions  which  should  be 
made  there,  from  the  tonic  powers  of  the  organ. 

The  second  cause  of  obstacle  to  the  circulation,  when 
the  chemical  functions  of  the  lungs  are  interrupted,  is 
the  non-excitement  of  the  organ  by  vital  air.  The  first 
effect  of  such  air  upon  the  mucous  surfaces  of  the  air- 
cells,  is  to  stimulate  them,  and  so  to  keep  them  up  in 
a  sort  of  perpetual  erethism.  In  the  same  way  are  the 
powers  of  the  stomach  brought  into  action  by  the 
presence  of  aliment  there,  and  those  of  every  reservoir 
of  the  bod}',  by  the  influx  of  their  accustomed  fluids. 
Again,  such  excitement  of  the  mucous  surfaces  by 
foreign  substances, keeps  up  their  tone.  The  privation 
of  such  excitement,  therefore,  must  put  a  stop  to  their 
capillary  secretions,  which  depend  upon  their  tonic 
powers. 

The  different  aeriform  fluids  which  replace  the  at- 
mospheric air  in  the  different  sorts  of  asphyxia,  appear 
to  act  vCfy  differently  upon  the  tonic  powers,  or  the 
insensible  organic  contractility  of  the  lungs.  Some  of 
these  put  a  sudden  stop  to  the  circulation,  others  not. 
Compare  thcasphyxiae  produced  by  nitrous  or  sulfu- 
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sulfu rated  hydrogen  gas,  with  those  which  may  be 
oceasioned  by  pure  hydrogen,  or  carbonic  acid  gas,  and  ♦v,a^~  Km*-  yfJf | 
the  difference  will  instantly  be  seen.*  This  difference  ^-^A.^-j 
indeed,  as  well  as  the  various  other  pheno-me-naobser-  ^^ji  }i 
vable  in  the  various  asphyxia?,  depends  on  causes  l^^J^j^ I 
which  we  have  not  mentioned;  but  the  affection  of  the  i^v^HA^  o(^|««*J| 
air-cells,  is  evidently  one  of  them.  fcx^*.,  — 

Lastly,  the  third  cause  of  stagnation  of  the  blood  in   '        .  **/  ?  -»i 
the  venous  vascular  system,  is  that  debility,  which  takes  ^ 
place  in  the  ventricle  and  auricle  of  this  system,  when/^y,. 
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penetrated  with  venous  blood:  on  the  influx  of  the  blood 


from  the  cava,  ^  they  are  consequently  distended;  and 
this  is  the  case  also  with  the  cava  itself,  for  the  very 
same  reason.  The  causes  which  are  now  assigned,  are 
sufficient  to  shew^why  the  black-blooded  system,  is 
gorged  with  fluids  in  asphyxias.  The  following  consi- 
derationswill  shew  why  the  red-blooded  system  contains 
a  lesser  quantity  of  fluid. 

1st. — The  obstacle  commences  in  the  lungs  ;  there- 
fore the  aortic  heart  must  receive  a  less  quantity  than 
usual:  hence,  as  we  have  seen,  proceeds  the  quicker 
cessation  of  the  contractions  of  this  ventricle. 

2dly. — The  natural  strength  of  the  arteries,  though 
enfeebled  by  the  influx  of  blood  into  their  parietcs,,is 
much- superior  to  that  of  the  veins,  which  besides  are 
subject  to  the  same  cause  of  debility.  Accordingly, 
these  vessels  dnd  the  aortic  ventricle,  are  capable  of 
surmounting  the  resistance  of  the  capillary  vessels  of 
the  body  in  general,  much  more  easily  than  the  veins 
and  the  venous  ventricle,  are  of  vanquishing  the  capil- 
laries of  the  lungs. 

Sdly. — In  the  general  capillary  system,  there  is  only 
one  cause  of  want  of  action,  viz.  the  presence  of  black- 
blood  in  it ;  to  this  in  the  lungs  there  is  added  another 
cause,  the  want  of  that  habitual  excitement  which  this 
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organ  receives  on  the  part  of  the  atmospheric  air: 
accordingly,  in  the  lungs,  there  is  a  greater  resistance 
offered  to  the  influx  of  the  blood,  and  with  respect  to 
the  heart,  a  less  capability  of  surmounting  such  resis- 
tance. In  the  other  parts,  the  contrary  of  all  this  is 
observed,  a  less  resistance  to  the  influx  of  the  blood 
from  the  arteries  into  the  veins  on  the  one  hand,  and 
on  the  other  a  greater  capability  of  overcoming  such 
resistance. 

4thly.— In  the  general  capillary  system,  which  is 
continued  on  from  that  of  the  arteries,  if  the  circu- 
lation be  embarrassed  at  first,  in  any  organ  in  particular, 
it  may  still  continue  to  go  on  in  the  other  organs,  more 
or  less,  in  which  case  the  blood  regurgitates  by  these 
others  into  the  veins.  On  the  contrary,  as  all  the  ca- 
pillary system,  which  is  the  continuation  of  the  general 
venous  system,  is  concentrated  in  the  lungs,  the  venous 
circulation  must  be  suppressed,  whenever  this  organ 
loses  its  powers. 

The  preceeding  considerations,  if  I  am  not  mistaken, 
explain  why  the  vascular  systems  are  so  unequally  full 
of  blood  after  death,  a  circumstance,  which  is  common 
to  almost  every  disease,  as  well  as  the  asphyxia;. 

In  the  latter  sort  of  death  however,  although  the 
general  capillary  system  present  a  less  degree  of  re- 
sistance than  is  made  by  the  capillary  system  of  the 
lungs,  nevertheless  such  resistance  arising  from  the 
influx  of  the  black-blood  into  the  organs  in  generals 
\ery  manifest,  and  produces  two  remarkable  pheno- 
mena. 

The  first  is, a  greater  quantity  than  usual  of  black- 
blood  in  the  arteries,  and  therefore  a  greater  difficulty 
of  iniectinsr.  these  vessels.  Such  blood  is  seldom 
coagulated.  Indeed  in  all  cases  the  venous  blood  is 
much  less  coagulable  than  arterial  blood.    This  fact  ia 
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proved,  1st,  by  the  experiments  of  modern  Chemists. 
2dly,  by  the  comparison  of  the  blood  of  varices  with 
that  of  aneurisms.  Srdly,  by  the  inspection  of  that 
which  usually  stagnates  after  death  in  the  veins  of  the 
neighbourhood  of  the  heart. 

The  second  circumstance,  to  which  I  have  referred, 
is  the  general  livid  colour  of  the  greater  number  of  the 
surfaces,  with  the  fulness  of  divers  parts,  such  as  the 
face,  the  tongue  and  lips.  These  two  phenomena 
indicate  a  stasis  of  the  blood  at  the  extremities  of  the 
arteries,  in  the  same  way  as  they  denote  the  same 
effect  in  the  pulmonary  vessels  ;  here  there  is  a  much 
more  evident  repletion,  because  as  I  have  said,  the 
capillary  system  is  there  concentrated  within  narrow 
limits. 

The  reflux  of  the  blood  of  the  veins  towards  the 
extremities  (is  the  reason  assigned  by  authors^or  the 
livid  appearance  of  asphyxiated  persons.  There  is 
little  reality  in  this  cause ;  in  fact,  this  reflux,  which  is 
very  sensible  in  the  trunks  of  the  veins,  diminishes 
continually  towards  their  ramifications,  where  it  is  im- 
peded and  rendered  impossible  by  the  valves,  besides 
which,  the  following  experiment  is  an  evident  proof, 
that  we  must  attribute  the  lividity  in  question,  to  the 
impulse  of  the  black-blood  from  the  aortic  ventricle. 

1st. — Adapt  a  syringe  with  its  stop-cock  to  the  di- 
vided trachea.  2d!y,  open  the  abdomen  so  as  to  dis- 
tinguish the  intestines  and  epiploon.  3rdly  shut  the 
cock.  At  the  end  of  two  or  three  minutes,  the  red  tint 
which  animates  the  peritoneum,  and  which  is  borrowed 
by  this  membranne  from  the  vessels,  which  creep  under- 
neath it,  will  be  changed  into  a  dull  brown  color.  This 
colour  may  be  made  to  disappear  and  re-appear  at  will, 
by  opening  or  shutting  the  syringe. 
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Here  we  cannot,  as  if  the  experiment  were  made 
upon  oilier  parts,  suspect  that  a  reflux  is  propagated 
from  (he  right  ventricle  towards  the  venous  ex- 
tremities, since  the  mesenteric  veins,  together  with 
the  other  branches  of  the  vena  portae^  form  a  system 
apart,  independent  of  the  great  black-blooded  system, 
and  having  no  communication  with  the  cavities  of  the 
heart  which  correspond  with  this  system. 

But  I  shall  touch  again  upon  this  subject.  The 
above  experiment  is  amply  sufficient  to  prove,  that  the 
lividity  of  the  surfaces  of  the  body  is  owing  to  arterial 
impulse. 

At  present  we  are  in  a  condition  to  explain  how  the 
lungs  are  more  or  less  gorged  with  blood,  more  or  Jess 
livid,  and  how  the  livid  spots  upon  the  different  parts  of 
the  body  are  more  or  less  marked  jaccordingly  as  the 
asphyxia  has  been  more  or  less  prolonged  :  for  it  is 
evident,  that  if  before  death,  the  black  blood  have  gone 
round  the  two  systems  ten  or  twelve  times,  it  will  inject 
the  extremities  much  more  that  if  it  had  made  such 
circulation  only  two  or  three  times;  at  each  revolu- 
tion, a  greater  or  lesser  quantity  will  be  left  in  the  ex- 
tremities, for  want  of  action  in  the  capillary  vessels. 

In  finishing  this  chapter  I  shall  take  occasion  to  ob- 
serve, that  the  spleen  is  the  only  organ  of  the  economy 
susceptible  like  the  lungs  of  assuming  a  very  great  va- 
riety of  volume.  Scarcely  is  it  ever  found  in  the  same 
state.  It  has  been  falsely  supposed  that  there  is  a  rela- 
tion between  the  plenitude  or  vacuity  of  the  stomach, 
and  the  inequalities  of  the  spleen  ;  but  this  is  not  the 
case,  as  I  have  said  elsewhere.  Such  inequalities  during 
the  life  of  the  body  do  not  exist,  and  supervene  only 
at  the  instant  of  death. 

It  appears  to  me,  that  they  depend  especially  upon 
the  stale  of  the  liver,  the  capillary  vessels  of  which, 
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are  the  continuations  of  all  the  branches  of-  the  vena 
pot  tos  as  the  capillaries  of  the  lungs  are  those  of  the 
great  venous  system.    Thus,  when  the  hepatic  capilla- 
ries from  any  cause  whatever  are  enfeebled,  the  spiee'n 
must  swell  and  be  filled  with  the  blood,  which  cannot 
traverse  the  liver.    In  such  case,  if  I  may  so  express 
myself',  there  is  an  isolated  asphyxia  of  the  abdominal 
vascular  apparatus.     The  liver  being  to  the  spleen, 
what  the  Juno's  are  to  the  black  blooded  cavities  in 
common  asphyxia.    The  resistance  is  in  the  former, 
the  stagnation  in  the  latter^  But  this  matter  may  be 
better  understood  hereafter.    Experiments  upon  ani- 
mals killed  in  different  manners,  would  throw  much 
light  upon  it,  and  these  I  purpose  undertaking.  By 
these  means  we  may  rigorously  establish  the  analogy 
xisting  between  the  stagnation  of  the  blood  in  the 
different  branches  of  the  vena  porta?,  and  that  which  is 
observed  in  the  general  venous  system,  in  consequence 
of  various  kinds  of  death.    With  respect  to  the  spleen 
and  its  system  of  veins,  in  ordinary  asphyxia,  I  have 
never  remarked  in  it  any  peculiarity. 


CHAPTER  the  SEVENTH. 


Of  the  Influence  of  the  Death  of  the  Lungs 

OVER  THAT  OF  THE  BltAlN. 

WE  have  just  seen,  that  in  asphyxia,  the  movements 
of  the  heart  are  paralyzed,  because  its  fleshy  fibres  are 
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penetrated  with  venous  blood.  This  fact  should  indi- 
cate the  same  to  be  the  case  with  reference  to  the  action 
of  the  brain.    It  is  indubitably  proved  by  experiment. 

Whatever  be  the  manner*  in  which  the  pulmonary 
functions  are  interrupted,  it  is  always  the  interruption 
of  the  chemical  changes,  which  troubles  the  functions 
of  the  brain.    What  I  have  said  upon  this  point  with 
respect  to  the  heart,  is  exactly  applicable  to  the  cere- 
bral mass:  I  shall  not  repeat  it.    It  remains  to  shew 
by  experiment,  and  the  observation  of  diseases,  that 
when  the  chemical  functions  of  the  lungs  are  put  a 
stop  to,  it  is  the  black  bloud  which  interrupts  the  ac- 
tion of  the  brain  and  that  of  the  nervous  system.  In 
the  first  place  let  us  examine  our  experiments. 

I  first  began  by  transfusing  into  the  brain  of  an 
animal,  the  arterial  blood  of  another,  that  this  essay 
might  serve  as  a  point  of  comparison  for  others.  Open 
one  of  the  carotids  of  a  dog;  tie  the  extremity  to- 
wards the  brain,  and  fasten  a  tube  to  that  which  is 
next  the  heart ;  then  open  the  carotid  of  another  dog, 
tie  the  extremity  of  the  vessel  next  the  heart,  and  fix 
the  other  end  of  the  tube  into  that  which  is  next  the 
brain  ;  then  let  the  assistant,  who  meanwhile  should 
have  had  his  fingers  upon  the  artery  of  the  first  dog 
underneath  the  tube,  remove  his  compression,  and  the 
carotid  of  the  second  dog  will  be  seen  beating  under 
the  impulse  of  the  blood  injected  from  the  heart  of  the 
first-     This  operation  fatigues  but  little  the  animal 
which  receives  the  blood,  particularly  if  one  of  the 
veins  be  previously  opened,  to  prevent  too  great  a 
fulness  of  the  vessels.  It  will  Jive  very  well  afterwards. 
This  experiment  has  been  often  repeated,  and  always 
with  the  same  results. 

After  this  experiment,  I  opened  the  carotid,  and  the 
jugular  vein  of  another  dog,  and  after  tying  the  ex- 
tremity 
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tremity  of  the  carotid  next  the  heart,  received  the  blood 
of  the  jugular  into  a  warm  syringe,  and  injected  it  into 
the  brain.  The  creature  appeared  immediately  to  be 
agitated,  breathed  quickly,  and  seemed  to  be  in  a  state 
of  suffocation,  similar  to  that  of  asphyxia.  Its  animal 
life  became  entirely  extinct ;  the  heart,  however,  con- 
tinued to  beat,  and  the  circulation  to  go  on  for  half  an 
hour  afterwards  ;  at  the  end  of  which  time  the  organic 
life  was  terminated  also. 

This  dog  was  of  a  middle  size,  and  about  six  ounces 
of  blood  were  injected  with  a  gentle  impulse,  for  fear 
of  that  being  attributed  to  the  shock,  which  ought  to 
have  been  the  result  of  the  nature  and  composition  of 
the  fluid.  I  repeated  this  experiment  upon  three  dogs 
the  same  day,  and  afterwards  at  different  times  upon 
others  ;  the  result  was  invariable,  not  only  as  to  the 
asphyxia  or  the  animal,  but  even  as  to  the  concominant 
appearances. 

It  might  be  thought  that  out  of  its  vessels,  and  ex- 
posed to  the  contact  of  the  air,  the  blood  might  imbibe 
a  pernicious  principle,  or  be  deprived  of  that  which  is 
requisite  for  the  maintenance  of  life.  It  might  be 
imagined,  that  to  this  cause  was  owing  the  sudden 
death  of  the  dog,  on  the  injection  of  the  brain  with 
venous  blood.  To  shew  that  this  was  not  the  case,  I 
made  a  small  opening  in  the  jugular  of  a  dog,  to  which 
I  adapted  a  moderately  warm  syringe,  and  pumped 
the  blood  immediately  from  the  vein. — It  was  after- 
wards thrown  into  the  carotid  :  the  symptoms  were 
the  same  as  the  preceding,  but  less  marked,  and  the 
death  of  the  creature  induced  more  slowly. — It  is 
probable,  then,  that  the  air  when  in  contact  with  the 
living  blood  without  its  vessels  may  alter  it  a  little,  but 
the  essential  cause  of  death  is  still  the  same. 

Hence  it  appears,that  the  black  blood  either  is  not  an 
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excitant  capable  of  keeping  up  the  cerebral  aetion,or 
that  it  acts  in  a  deleterious  manner,  upon  the  brain. 
The  injection  by  the  carotid  of  different,  other  sub- 
stances will  produce  analogous  effects. 

1  have  killed  animals  in  this  way  with  ink,  oil,  wine,  " 
and  water  coloured  with  Indigo.  The  greater  number 
of  the  excrementitious  fluids,  such  as  urine,  bile,  tl>e 
mucus  of  catatrhs,  occasion  death  also  by  their  simple 
presence  of  the  brain.  The  serosity  of  the  blood  is 
fatal,  but  no!  so  quickly  so.  Now  it  is  certainly  upon 
the  substance  of  the  brain,  and  not  upon  the  internal 
surface  of  the  arteries,  that  these  different  substauces 
exert  their  influence.  I  have  injected  them  all  into 
the  crural  artery.  In  this  way  they  are  none  of  them 
mortal,  but  occasion  always  a  torpor,  amounting  even 
to  paralysis  at  times. 

The  black-blood  is  doubtless  fatal  to  the  brain,  the 
brain  becoming  at  once  atonic  from  its  presence.  Ln  what 
way  does  it  act  ?  I  do  not  pretend  to  assign  the  manner ; 
for  this  were  only  to  begin  a  series  of  conjectures. 

By  this  time  we  are  authorised  to  conclude,  that  in 
asphyxias,  the  circulation  which  continues  for  some 
time  after  the  interruption  of  the  chemical  functions 
of  the  lungs,  interrupts  the  cerebral  functions,  from  its 
being  composed  of  black-blood  only.  The  fact  is 
proved  in  another  manner,  for  the  movements  of  the 
brain  continue  to  be  made  as  usual. 

Jf  the  cerebral  mass  be  exposed,  and  the  creature 
asphyxiated,  the  animal  life  will  be  extinguished,  but 
the  motion  of  the  brain  apparent  still.  Since  then  the 
latter  cause  of  life  subsists,  the  cause  of  death  must  be 
in  the  nature  of  the  fluid,  by  which  the  organ  is  pener 
traled. 

Nevertheless,  if  any  aflection  of  the  brain  coincide 
with  asphyxia,  the  death  which  is  occasioned  by  the 
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latter,  will  be  quicker  than  is  usually  the  case.  Strike 
a  dog  a  violent  blow  upon  the  bead,  and  then  if  he  be 
deprived  of  air,  be  will  die  on  the  instant.  In  asphyxiating 
another  animal  already  in  a  state  of  stupor,  from  com- 
pression of  the  brain,  I  observed^that  the  vital  func- 
tions were  interrupted  somewhat  sooner,  than  when  the 
brain  is  intact  during  that  operation  ;  but  the  conse.  -i  ^^oaU, 
quences  hitherto  deduced,  may  be  supported  by  other 
experiments. 

If  in  asphyxia,  the  black- blood  stipend  the  action  of 
the  cerebral  mass,  it  is  evident, that  the  black-blood 
taken  from  the  arteries  of  an  animal  dying  of  asphyxia, 
and  injected  into  the  brain  of  another,  will  be  the 
cause  of  death. 

The  experiment  will  be  found  to  succeed^— cut  the 
trachea,  of  a  dog,  and  tie  it  up  hermetically  ;  then  in 
the  course  of  two  or  three  minutes,  open  the  carotid 
and  receive  into  a  syringe  the  blood,  which  flo  ws  from 
the  vessel ;  inject  it  into  the  brain  of  another  animal, 
and  it  will  die. 

The  following  experiment  is  very  similar,  but  offers 
a  somewhat  different  result.  1.  Adapt  a  tube  with  a 
stop-cock  to  die  trachea  of  a  dog,  and  a  tube  of  silver  to 
the  carotid,  next  the  head,  after  dividing  this  vessel, 
and  tie  up  the  extremity  towards  the  heart.  £dly.  Fix 
the  other  end  of  the  tube  to  the  divided  carotid  of 
another  dog  next  the  heart,  and  tie  the  extremity  of 
the  vessel  towards  the  head.  3dly.  Shut  the  cock  of 
the  tube  in  the  trachea,  and  the  black-blood  of  the  one* 
dog  in  a  short  time,  will  be  injected  into  the  brain  of 
the  other. 

The  appearances  above  described  will  shortly  after- 
'ttt  wards  succeed,  but  not  so  soon  as  in  the  former  experi- 
ment; and  if  the  transfusion  be  stopped,  the  animal 
which  has  been  asphyxiated  in  this  way,  may  recover 
pud  live.    In  the  preceding  experiment  he  will  always 
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die.  It  appearSjtherijthat  some  extraneous  pernicious 
principle  is  imbibed  by  the  venous  blood,  when  in  con- 
tact with  the  ail-.  Observejthat  for  the  latter  experi- 
ment, tire  dog  from  w  hich  the  brain  of  'the  other  is  to 
be  injected,  must  be  stronger  and  more  vigorous  than 
the  other.    The  reasons  are  evident. 

I  was  desirous  of  trying  whether  the  venous  blood 
would  not  be  capable  of  keeping  up  the  cerebral  action, 
if  reddened  artificially.  For  this  purpose  I  opened 
the  jugular  and  the  carotid  of  a  dog,  and  received 
the  blood  of  the  vein  in  a  vessel  filled  with  oxygen  ;  it 
immediately  became  of  a  vivid  purple,  but  on  its  injec- 
tion into  the  brain,  the  animal  was  very  suddenly 
Killed.  I  was  much  surprised  at  this  result,  but  ceased 
to  be  so  on  remarking,  that  a  great  quantity  of  air  was 
mixed  with  the  fluid,  and  that  it  arrived  upon  the 
brain,  in  a  state  of  foam  :  now  we  know  that  a  very 
small  number  of  bubbles  are  sufficient  to  kill  an  animal, 
whether  they  be  introduced  on  the  side  of  the  brain,  or 
on  that  of  the  heart. 

From  this  reflection,  I  was  induced  to  repeat  my 
experiments  upon  the  injection  of  black  blood,  sus- 
pecting as  1  did,  that  some  small  quantity  of  air  might 
in  these  cases  have  been  contaised  in  the  extremity  of 
iny  &yringe.  I  soon^iowever,  recollected  that  if  this 
cause  were  real,  it  should  produce  the  same  effect  in. 
every  instance  whatever  were  the  fluid  employed,  now 
when  water  is  injected  there  is  nothing  of  the  kind 
observable. 

We  may  be  thus  assured  that  the  black  blood  is 
either  incapable  of  keeping  up  the  action  of  the  brain, 
or  that  it  actsin  a  deleterious  manner  upon  that  organ, 
from  the  very  nature  of  the  principles,  which  it  con- 
tains. From  such  datum  it  should  appear  that  the 
life  of  the  asphyxiated  person  might  be  restored,  by4 
pushing  on  into  the  brain  a  sufficient  quantity  of  arte- 
rial 
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rial  blood,  but  here  we  must  make  a  distinction  of  two 
periods  in  asphyxia:  1st.  That  in  which  the  cerebral 
functions  are  only  suspended  :  2dly.  That  in  which  the 
circulation  and  the  movments  of'the  breast  are  stopped 
(for  this  disease  is  ever  characterised  b'y  the  sudden 
joss  of  all  animal  life,  and  consecutively  by  that  of  the 
organic  hfe.)     Now,  as  long  as  the  first  period  of 
asphyxia  continues,  I  have  observed  that,  by  the  trans- 
fusion of  red  blood  into  the  brain,  from  the  heart  of 
another  animal,  the  movement  of  the  creature  which  i« 
dying  will  be  restored  by  degrees,  and  the  cerebral 
functions  resume  in  part  their  activity;  but  this  is  only 
a  temporary  thing,  and  the  animal  will  fall  again  into 
its  previous  dying  state,  if  the  asphyxiating  cause  be 
continued. 

On  the  other  hand,  if  during  the  1st  period,  to 
which  we  have  alluded,  the  air  be  readmitted,  into  the 
trachea,  the  lungs  will  be  reanimated,  the  blood  be 
coloured,  and  the  creature  be  revived  without  the 
assistance  of  any  transfusion ;  and  such  transfusion 
again  is  of  no  avail,  after  the  second  period  of  asphyxia, 
so  that  this  experiment  offers  only  a  proof  of  what  we 
already  know  ;  with  respect  to  the  difference  of  the 
influence  of  arterial  and  venous  blood  upon  the  brain, 
and  not  a  remedy  in  case  of  asphyxia. 

Again,  whenever  I  have  injected  venous  blood  into 
the  brain,  by  the  help  of  a  syringe,  I  have  universally 
found  that  such  proceeding  is  mortal.  Though  the 
cause  of  asphyxia  be  removed,  and  arterial  blood  in- 
jected, either  with  the  syringe,  or  immediately  from 
the  heart  of  another  animal,  it. is  of  little  effect,  and. 
frequently  of  none  whatever.  And  in  general  asphyxia 
when  produced  by  blood,  which  has  been  taken  from 
the  venous  system  itself  and  pushed  into  the  brain:  is 
much  more  certain  and  more  decided,  than  that  which 
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is  occasioned  by  ligature  of  the  trachea,  or  the  intro- 
duction of  different  gasscs  into  the  lungs. 

Alter  having  established  by  different  experiments, 
bow  fatal  the  influence  of  the  black  blood  is  upon  the 
biain,  which  receives  it  from  the  arteries  whenever  the 
chemical  functions  of  the  lungs  are  suspended,  it  will 
not  be  amiss  or  out  of  place  to  shew,  that  the  pheno- 
mena of  the  asphyxiae,which  are  observed  in  the  human 
subject,  accord  with  the  experiments  of  which  I  have 
given  the  detail.. 

1st.  It  is  generally  known  that  every  kind  of  asphyxia 
affects  the  brain  in  the  first  instance  ;  that  the  functions 
of  this  organ  are  the  first  to  be  annihilated  ;  that  the 
animal  life,  and  particularly  the  sensations  cease;  that 
all  our  relations  with  exterior  objects  are  instantly 
suspended,  and  that  the  organic  functions  are  only 
consecutively  interrupted.  Whatever  be  the  mode  of 
asphyxia,  by  submersion,  strangulation,  gasses,  or  a 
vacuum,  the  same  phenomena  occur  at  all  times. 

2dly.  Jt  is  known  that  the  greater  number  of  those 
•who  have  escaped  suffocation,  have  been  sensible  only 
of  a  general  stupor,  the  seat  of  which  has  been  evidently 
in  the  brain.  It  is  known  also,  that  death  is  almost 
always  certain  in  these  cases,  while  the  pulse  and  the 
heart  have  ceased  to  be  felt. 

Sdly.  Jl  is  affirmed  by  almost  all  such  persons  as 
have  survived  this  accident,  especially  when  caused  by 
the  vapour  of  charcoal,  that  the  first  thing  of  which 
they  were  sensible,  was  more  or  less  pain  in  the  head, 
an  effect  in  all  probability  occasioned  by  the  first 
influx  of  the  black  blood  into  the  brain.  This  fact  has 
been  noted  by  the  greater  number  of  authors,  who 
have  written  on  asphyxia. 

4thly.  The  vulgar  expression  that  "  charcoal  Hies  to 
the  head"  is  surely  a  proof  that  the  bruin,  and  not  the 

heart, 
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heart,  is  the  first  affected  in  the  asphyxia  occasioned  ^ , 

oy  this  deleterious  substance.  The  unprejudiced 
vulo-ar,  oftentimes  observe  more  correctly  than  we  do, 
who  frequently  see  only  what  wc  wish  to  see.~ 

5t.hlv.  There  are  many  examples  of  persons,  who 
after  escaping  the  pernicious  effects  of  the  vapour  of 
charcoal,  have  been  subject  afterwards  to  paralytic 
affections,  and  loss  of  memory.  Such  changes  have 
evidently  their  seat  in  the  brain.  Convulsion  also  is 
frequently  the  effect  of  the  impression  of  mephytic 
vapour;  head-ache  is  a  common  symptom,  and  for  the 
most  part  remains  after  the  others  have  disappeared 
In  every  book  ot  cases^may  be  seen  examples  of  these 
affections. 

In  cold-blooded  animals,  and  in  reptiles  especially, 
this  influence  of  the  black  blood  on  the  brain,  though| 
real,  is  much  less  apparent.  Make  an  incission  into 
both  sides  of  the  breast  of  a  frocr,  then  tie  the  luncs  at 
their  root,  and  the  animal  will  live  notwilhstanding-for 
a  considerable  time.  Cutaway  the  lungs  entirely, and 
the  same  phenomenon  will  be  remarked.  In  fish,  the 
relation  between  the  lungs  and  the  brain,  is  somewhat 
more  direct,  for  by  the  organization  of  the  branchiae, 
they  differ  essentially  from  reptiles.  1  have  taken 
away-the  cartilaginous  plate  w  hich  covers  the  gills  of 
the  carp,  the  motion  of  the  gills  however  continued  to 
be  made  as  before,  and  the  animal  lived  without 
auy  apparent  injury  done  to  its  functions.  I 
afterwards  put  a  ligature  about  the  cartilaginous  rings 
w  hich  sustain  the  branchiae,  so  as  to  hinder  all  motion 
in  the  pulmonary  apparatus.  The  effect  was,  that  the 
animal  languished,  his  fins  dropt,  his  muscular  move- 
ments soon  grew  weak,  then  ceased  entirely,  and  the 
creature  in  the  course  of  a  quarter  of  an  houi  was 
d  ad.  The  same  phenomena  with  some  little  variety, 
were  observable  m  a  carp  from  which  I  cut  away  the 
branchiae.  After 


120G 


After  all,  however,  the  particular  nature  of  those 
relations)  which  unite  the  heart,  the  lungs,  and  the 
brain,  hoth  in  the  red  and  cold  hlooded  animals,  is  well 
worthy  the  farther  investigation  of  physiologists.  The 
latter  sort  of  animals,  can  neither  be  subject  to  syncope 
or  apolexy,  or  at  least  the  character  of  these  diseases 
must  be  very  much  modified  in  them.  They  are  with 
much  more  difficulty  asphyxiated.  We  shall  now 
return  to  those  species  which  bear  anearer  resemblance 
lo  man. 

From  the  influence  of  the  black  blood  over  the 
heart,  the  brain,  and  the  rest  of  the  organs,  it  was  my 
opinion,  that  persons  affected  with  varicose  aneurisms, 
would  perish  less  quickly  from  asphyxia  than  others  ; 
Lecause  the  red  blood  passes  into  the  veins,  and  tra- 
verses the  lungs  without  requiring  alteration.  Accord- 
ingly, it  should  be  capable  of  keeping  up  the  cerebral 
action. 

To  be  assured  if  this  suspicion  were  well  founded,  I 
made  a  communication  between  the  carotid  artery  and 
jugular  vein  of  a  dog,  by  means  of  n  curved  tube.  The 
pulsation  of  the  artery  was  thus  communicatect  to  the 
vein.  I  afterwards  asphyxiated  the  animal  by  stopping 
the  trachea,  but  the  phenomena  of  death  were  little 
different  from  those  of  common  asphyxia. 

We  may  conclude  with  certainty,  from  the  various 
considerations  and  experiments  exposed  in  the  present 
chapter, 

1st.  That  where  the  chemical  phenomena  of  the 
lungs  are  interrupted,  the  black  blood  acts  upon  the 
brain,  as  it  does  upon  the  heart,  by  penetrating  the 
tissue  of  that  organ,  and  depriving  it  of  the  excitement, 
which  is  necessarv  to  its  action. 

2dly.  That  its  influence  is  much  more  rapid  upon 
the  first,  than  on  the  second  of  these  organs. 

3dly.- 
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Sdly.  Th:\t  it  is  the  inequality  of  such  influence, 
which  occasions  the  difference  in  the  cessation  of  the 
two  lives  in  the  case  of  asphyxia.  The  animal  life  is 
always  annihilated  before  the  organic  life. 

We  may  conceive  from  what  has  been  said  in  this 
and  the  preceding  chapter,  how  unfounded  are  the  sus- 
picions of  those  who  have  supposed  that  the  brain,  after 
the  separation  of  the  head  from  the  body  by  the  guillo- 
tine, might  live  awhile^and  have  sensation.  The  action, 
of  this  organ  is  immediately  connected  with  its  double 
excitements. — 1st,  by  motion;  2d,  by  the  nature  of 
the  blood  which  it  receives.  Now,  when  the  interru4o» 
tionofsuch  excitement  is  sudden,  the  interruption  of 
every  kind  of  feeling  must  also  be  sudden. 

When  the  chemical  functions  of  the  lungs  are  sus- 
pended, the  disturbance  induced  in  the  functions  of  die 
brain,  has  indeed  a  very  considerable  influence  on  the 
death  of  the  other  organs;  nevertheless,  such  dirturbance 
is  the  beginning  of  death  only  in  the  animal  life,  and. 
even  then  is  connected  with  other  causes.  The  organic 
life  ceases  from  the  sole  presence  of  the  black  blood 
among  the  different  organs.  The  death  of  the  brain 
is  only  an  isolated  and  partial  phenomenon  of  asphyxia, 
which  does  not  take  place  in  any  particular  organ,  but 
in  all  alike.  We  shall  explain  this  assertion  in  the 
following  chapter. 
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CHAPTER  the  EIGHTH. 


Of  TirE  Influence  of  the  Death  of  the  Lungs 

OVER  THAT  OF  THE  ORGANS  IN  GENERAL. 

I'HAVE  just  shewn  in  what  way  the  interruption  of 
the  chemical  phenomena  which  take  place  in  the  lungs, 
annihilates  the  functions  of  the  heart  and  brain,  [t 
rernatnsAme  to  shew,  that  the  other  organs  of  the  body 
are  as  much  affected  by  such  cessation  ;  so  that  as- 
phyxia, as  I  have  said,  is  a  general  disease,  and  not  an 
affection  of  any  one  organ  in  particular. 

But  before  L  proceed  to  analyze  the  effects  of  as- 
phyxia upon  the  organs  in  general,  and  consequently 
the  mode  of  action  of  the  black  blood  upon  them,  it 
may  be  of  use  to  explain  the  phenomena  of  the  pro- 
duction of  this  kind  of  blood,  at  the  instant  when  the 
Yaneiions  of  the  lungs  are  suspended.  This  paragraph 
will  possess,  perhaps,  some  interest ;  it  might  have  be- 
longed indifferently  to  either  of  the  preceding  chap- 
ters. 

^  I. — ^Exposition  of  the  phenomena  of  the  production  of 
black  blood,  when  the  chemical  functions 
of  the  lungs  are  suspended. 

It  is  known  in  general,  that  the  blood  is  coloured  in 
traversing  the  lutlffs:  that  of  black  it  becomes  red  ; 
but  this  very  interesting  fact,  has  not  been  hitherto 

the 
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the  object  of  any  precise  or  rigorous  experiment.  The 
lungs  of  the  frog,  of  which  the  air  vessels  are  large, 
and  the  membranes  thin  and  transparent,  would  serve 
very  well  for  the  purpose  of  observing  the  process  of 
the  phenomenon  in  question,  but  for  the  slowness  of 
respiration  in  these  animals,  the  difference  of  organiza- 
tion in  their  lungs,  and  the  too  small  quantity  of  blood 
by  which  they  are  traversed.  On  such  account  there 
can  be  little  analogy  between  them  and  the  more  per- 
fect animals,  and  then  again  our  experiments  upon  these 
little  arriphibiae,  are  all  of  them  rendered  incomplete, 
by  the  tenuity  of  their  pulmonary  vessels,  and  the  im- 
posibility  of  observing  the  correspondence  of  the 
change  of  velocity  in  the  circulation,  with  the  colour  of 
their  blood. 

The  phenomena  of  the  respiration  of  man,  arid  those 
of  the  functions  which  are  dependent  on  it,  can  be  il- 
lustrated only  by  experiments  made  upon  animals  with 
a  double  ventricle,_with  a  complete  pulmonary  appa- 
ratus,.possessed  of  a  temperature  superior  to  that  of 
the  atmosphere,- and  the  two  separate  systems  of  ve- 
nous and  arterial  blood  ;  "Bu^on  the  other  hand,'  in  the 
rnammifera  resembling^man1  ^heir  respiratory  appara- 
tus, the  thickness  of  the  vessels  and  cavities  of  the  heart,*  UcuaJif  ? 
impede  the  view  of  the  blood  which  they  contain  £  and 
experiments  made  without  an  absolute  inspection  of 
the  fluid  there,  can  only  give  lis  approximations.  The 
indecisive  experirrients  of  former  physiologists  on  this 
subject  were  my  motives  for  the  present  enquiry. 

One  of  the  best  methods  of  judging  of  the  color  of* 
the  blood,  consists,as  I  have  often  said,  in  fixing  a  tube 
with  a  stop-cock  to  the  trachea.  By  this,  the  influx  of 
air  into  the  lungs,  may  be  regulated  or  altogether 
stopped.  By  this,  we  may  distend  the  organ,  or  en- 
feotirely  evacuate  it  j  it  gives  us  also  the  facility  of  in- 
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trodueing  whatever  gas  we  please.  The  animal 
breathes  very  well  by  such  pipe  when  it  is  open,  and 
would  live  with  it  for  a  considerable  length  of  time, 
without  any  very  great  alteration  in  its  functions. 

In  the  second  place,  an  artery,  the  cural  or  carotid 
for  instance,  must  be  opened  with  the  view  of  observing 
the  varieties  of  color  in  the  blood  projected  from  it. 
A  small  artery  should  not  be  chosen.  From  such  a  one 
thecourseof  theblood  would  be  suspended  by  the  slight- 
est accident ;  and  on  the  other  hand,  the  larger  arteries 
expend  in  a  little  time  too  large  a  quantity  of  blood  ; 
this  inconvenience  may  be  remedied,  by  adapting  to 
these  vessels  a  tube  of  a  small  diameter,  or  a  stop-cock. 

All  things  being  thus  prepared,  on  a  dog,  for  instance, 
let  us  see  what  are  the  phenomena  which  take  place, 
when  the  colour  of  the  blood  is  altered.  In  my  indi- 
cation of  these,  however,  1  shall  speak  only  of  what  I 
have  seen,  and  by  no  means  pretend  that  in  man  their 
duration  should  be  similar  or  uniform,  or  even  that^ia 
animals  of  the  same  species,  under  the  different  circum- 
stances of  sleep,  digestion,  exercise,  and  passion,  &c. 
if  it  were  possible  in  such  way  to  repeat  them,  they 
should  be  alike.  The  instability  of  the  animal  functions, 
as  1  have  said,  is  extreme  ;  they  cannot  be  submitted 
to  calculation  ;  they  remain  indeed  the  same,  but  their 
variations  as  to  plus  or  minus  are  innumerable. 

Let  us  now  return  to  our  subject : 

1st.  If  the  cock  of  the  pipe  be  shut  immediately 
after  the  animal  has  inspired,  the  blood  begins  to  bo 
altered  in  colour  at  the  end  of  about  thirty  seconds. — 
At  the  end  of  a  minute  its  colour  is  dark  ;  at  the  end 
of  a  minute  and  half  or  two  minute!*,  it  is  perfectly  si- 
milar to  venous  blood. 

2d.  If  the  cock  of  the  pipe  be  shut  immediately  after 

the 


ihe  animal  has  expired  strongly,,  the  blood  receives  its 
iinsre  of  black  some  seconds  the  sooner. 

odly.  If  the  air  of  the  lungs  be  pumped  out  entirely 
with  a  syringe,  the  blood  will  suddenly  pass  from  red 
to  black.  In  such  case  it  appears  that  the  artery  im- 
mediately throws  out  a  black  stream,  after  it  has  ex- 
pelled the  red  blood  which  it  previously  contained. — 
There  is  no  gradation.  The  blood  is  expelled  by  the 
arteries,  such  as  it  is  in  the  veins! 

4thly.  If,  instead  of  making  a  vacuum  in  the  lungs, 
we  inflate  the  air  cells  to  the  full,  the  blood  is  a  longer 
time  in  becoming  black,  a  minute  at  least,  and  is  not 
completely  black  before  the  end  of  three  minutes.—  ' 
This  will  vary  according  to  the  quantity  of  air  in- 
jected. 

From  all  these  experiments  it  follows,  1st,  that  the 
length  of  the  interval,  during  which  the  blood  retains 
its  red  colour,  is  in  direct  proportion  to  the  quantity 
of  air  contained  in  the  lungs  ;  2dly,  that  as  long  as 
there  remains  any  quantity?however  small,of  respirable 
air  in  the  cells  of  the  lungs,  the  blood  will  preserve 
more  or  less  of  its  crimson  colour ;  3dly,  that  this  colour 
diminishes  in  proportion  as  the  respirable  air  dimi- 
nishes ;  and  4thly,  that  the  blood  is  exactly  similar  tc 
ihat  of  the  veins,  as  soon  as  the  whole  of  the  vital  air 
in  the  extremities  of  thebronchise  has  been  exhausted. 

In  my  different  experiments  with  regard  to  as- 
phyxia, I  have  remarked,  that  if ,  after  shutting  the 
cock  of  the  syringe,  the  animal  agitate  the  chest  by  si- 
milar movements  to  those  of  inspiration  and  expiration, 
the  blood  is  a  longer  time  in  losing  its  red  colour,  than 
in  the  case  where  the  breast  remains  at  rest.  Such 
motion  and  agitation  must  cause  a  circulation  erf  air  in 
the  cells,  in  consequence  of  which,  a  greater  number 
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of  Us  points  must  be  presented  to  the  circulating  fluid. 
My  experiments,which  I  shall  presently  detai],on  the 
breathing  of  animals  in  bladders,  will  prove  the  truth 
of  the  above  explanation. 

At  present  I  pass  to  a  contrary  set  of  phenomena-y- 
to  those  which  are  exemplified  when  the  blood  regains 
its  arterial  colour  during  the  period,  which,  from  a 
state  of  asphyxia,  restores  the  animal  to  life. 

1st.  When  the  cock,  which  for  some  minutes  ha* 
been  shut,  is  opened,  the  air  immediately  penetrates 
into  the  bi'6riehide  ;  but  previously  the  animal  expires 
strongly.  Six  or  seven  large  inspirations  and  expira- 
tions follow  each  other  precipitately.  The  artery  being 
now  examined,  a  jet  of  a  very  vivid  colour  is  seen  suc- 
ceeding to  the  efflux  of  black  blood,  and  takes  place 
in  thirty  seconds  at  most,  from  the  time  of  opening  the 
tube.  This  is  the  inverse  of  the  phenomenon  above 
described.  There  are  no  successive  shades  perceived 
from -black  to  red;  the  passage  is  instantaneous.  The 
brightness  of  the  colour  seems  even  to  be  greater  than 
is  natural. 

2dly,  If  instead  of  suddenly  turning  the  cock,  a  very 
strong  stream  of  air  only  be  admitted,  the  colour  is 
less  lively  indeed,  but  just  as  quickly  regained. 

Sdly,  If  there  be  adapted  to  the  stop-cock^a  syringe" 
full  of  air,  and  this"  fluid  be  pushed  into  the  lungs,'  on 
opening  the  pipe,  and  then  the  pipe  be  suddenly  shut 
again,  the  blood  will  become  red,  but  much  less  evi- 
dently so;than  when  the  entrance  of  the  air  is  owing  to 
voluntary  inspiration.  Here  the  portion  of  air  in- 
jectedjinust  repel  into  the  bottom  of  the  cells^whatever 
is  already  vitiated;  while^on  the  Contrary,  if  the  tube 
be  limply  opened,  the  vitiated  air  is  at  once  rejected, 
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and  then  replaced  from  without.  The  following  ex- 
periment appears  to  confirm  this  idea. 

4thly,  If  instead  of  pushing  air  upon  that  which  is 
contained  in  the  lungs,  we  pump  out  the  vitiated  air  in 
the  first  place,  and  then  inflate  the  oigan,  the  coloring 
process  will  be  more  rapid,  and  the  colour  of  the  blood 
itself  especially,  more  lively  than  in  the  preceding 
case,  though  less  so>than  in  the  first  of  this  latter  $uite 
of  experiments. 

5thly,  The  lungs  being  exposed  on  both  sides  by  a 
lateral  section  of  the  ribs,  the  circulation  will  continue 
to  go  on  for  a  certain  time.  Now,  if  by  means  of  a 
syringe  adapted  to  the  stop-cock  in  the  trachea,  the 
pulmonary  vesicles  be  alternately  emptied  and  dilated, 
the  changes  from  red  to  black,  and  from  black  to  red, 
will  be  observed  as  in  the  above  experiment,  as  long 
as  the  circulation  lasts. 

The  following  consequences  may  be  inferred  from 
the  facts,  which  I  have  mentioned. 

1st,  The  rapidity  with  which  the  blood  becomes  red 
again,  on  opening  the  pipe  in  the  trachea,  is  a  plain 
proof,  that  the  principle  from  which  this  colour  is 
gained,  must  pass  into  the  blood  across  the  membra- 
nous parietes  of  the  air  cells,  and  not  by  means  of  the 
absorbents.  I  shall  establish  this  fact  hereafter  upon 
other  proofs. 

2dly,  The  celebrated  experiment  of  Hook,  in  which 
the  enfeebled  movements  of  the  hearts  of  animals  in  a 
3tate  of  asphyxia, are  accelerated  by  injecting  air  into 
the  lungs,  is  very  well  explained.  The  red  blood  pe- 
netrates into  the  fibres  of  the  heart,  and  puts  an  end 
to  the  debility  induced,  by  the  influx  tbjther  of  the 
black  blood. 

3dly, 
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3dly,  I  do  not  believe,  that  motion  can  ever  be  re- 
stored to  the  heart,  when  once  it  has  been  wholly  an- 
nihilated by  the  presence  of  venous  blood.  In  this  f 
have  never  succeeded,  though  I  have  often  attempted 
it.  Many  authors,  however,  pretend  to  have  done  so. 
If  the  heart  be  reanimated  by  arterial  blood,  it  is  ne- 
cessary at  any  rate,  that  such  blood  should  pass  iuto  it, 
now  in  what  way  can  it  arrive  there,  if  the  circula- 
tion have  entirely  ceased. 

We  must  observe,  however,  that  there  are  two  cases 
of  interruption  in  the  action  of  the  heart  from  asphyxia 
Sometimes  there  supervenes  a]  syncope, which  arrests 
the  movement  of  this  organ,  before  the  black  blood 
has  been  able  to  produce  such  effect ;  and  here  it  is 
manifestly  capable  of  excitement,  from  "the  presence 
of  the  red  bl6od,  just  as  it  is  from  the  application  of 
any  irritating  cause  ;  but  when  it  has  been  injected 
with  venous  blood,  it  then  contains  within  itself  the 
principle  of  its  inertia,  which  can  be  removed  only  by 
the  contact  of  arterial  blood  with  it  ;  but  such  contact 
is  become  impossible. 

I  was  very  desirous  of  knowing  what  the  influence 
might  be  of  the  different  gasses.when  inspired^upon 
the  colour  of  the  blood.  Accordingly,  I  successively 
adapted  to  the  pipe  different  bladders,  containing  hy- 
drogen a  nd  carbonic-acid, gas. 

The  animal  alternately  swells  and  straitens  the 
bladder  by  the  different  motions  of  the  thorax.  It  is 
calm  at  first,  but  at  the  end  of  three  minutes,  begins  to 
be  agitated  ;  its  respiration  is  now  hurried  and  em- 
barrassed, and  at  the  end  of  four  or  five  minutes,  the 
blood  of  the.  carotid  is  black. 

Whichever  of  the  two  gasses  be  employed,  there  is 
ittle  difference  in  the    above    phenomena.  This 
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remark  should  be  compared  with  those  of  the  members 
of  the  institute,  who  have  assured  us, that  complete 
asphyxia  supervenes  only  after  an  interval  of  ten  mi- 
nutes, with  pure  hydrogen,  and  at  the  end  of  two  mi- 
nutes with  carbonic  acid  gas^  The  black  blood  must 
continue,  therefore,  to  circulate  for  a  longer  time  in 
one  than  in  the  other  kind  of  asphyxia  here  spoken  of. 
This  circumstance  confirms  some  reflections  which  I 
shall  have  occasion  to  offer  upon  the  difference  of  as- 
phyxias. 

For  what  reason  should  the  blood  be  a  longer  time 
in  losing  its  colour,  when  bladders  of  non-respirable 
air  are  fixed  to  the  pipe,  than  when  the  cock  is  simply 
turned  ?  The  reason  of  this  is  evident.  By  the  dif- 
ferent motions  of  the  lungs,  the  air  is  expelled  and  re- 
absorbed, the  respirable  pqrtion  of  it  must  conse- 
quently be  successively  presented  to  the  capillary  ori- 
fices, by  which  it  is  transmitted  to  the  blood. 

On  the  contrary,  when  the  pipe  is  simply  shut,  the 
air  it  is  plain  has  not  the  same  influx  and  efflux  ;  in 
comparison  with  such  motion,  it  may  be  said  to  stag- 
nate, so  that  the  respirable  portion  of  that  which  is  - 
enclosed  in  the  bronchial  cells  is  exhausted,  and  the 
blood  ceases  to  be  coloured,  though  there  remain  in 
the  trachea  and  its  larger  divisions,  a  considerable 
quantity  of  fluid,  which  has  not  been  despoiled  of  its 
vivifying  principle.  Of  this  we  may  be  certified,  after 
the  death  of  the  animal,  by  cutting  the  trachea  under 
the  pipe,  and  plunging  a  bougie  into  it.  The  process 
by  which  the  blood  gains  its  red  colour  appears  to  take 
place  only  at  the  extremities  of  the  bronchise,  the 
inner  surface  of  the  larger  aerial  vessels,  has  nothing 
fo  do  with  this  phenomenon. 

We 


We  may  convince  ourselves  of  the  reality  of  the 
explanation  which  I  have  offered,,  if  we  pump  out  the 
nir  of  the  lungs,  before  we  fit  the  bladder  to  the  tra- 
chea ;  for  in  such  case,  the  animal  must  breathe  the 
air  of  the  bladder  without  mixture.  Here  the  change  of 
y.&Jrl^uuh   the  blood  to  blacjc  is  almost  sudden,  but  here  also, as 
/ytWJz-  «pa*itkj  jn  the  preceding  experiment,  there  is  HttledirTerence 
HJk,  w'kil' H*t~*n  tne  phenomena,  whatever  gas  we  employ.    I  have 
i,uiJi<«.  j  yA-ioo chosen  the  two  gasses  above  mentioned,  because  they 

^  U^.Cnter  'Ut°  ^e  Pnenomenaof  natural  respiration.^^ 

When  we  adapt  to  the  pipe  a  bladder  full  of  pure 
*^oxySeib  the  blood  is  very  long  in  becoming  black,  but 
t  •     %  o  does  not  at  first  assume  a  redder  tint  than  it  usually 
==ss9-*f  has. 


§  II.— The  blood  which  has  been  blackened  in  consequence 
of  the  interruption  of  the  chemical  functions  of  the 
lung'Sjpenetrates  into  the  organs,  arid  circulates 
for  some  time  in  the  vascular  system 
of  the  red  blood, 

WE  have  just  established^what  are  the  phenomena 
of  the  alteration  of  colour  in  the  blood,  when  the  che- 
mical functions  of  the  lungs  are  suspended.  Before 
we  consider  tfre  influence  of  this  change  upon  the 
death  of  the  organs,  let  us  prove,  that  they  are  really 
penetrated  by  the  blood  when  so  altered. 

I  have  proved  it  to  be  a  fact,  that  the  force  of  the 
heart  subsists  for  some  time,  notwithstanding  the  influx 
of  the  black  blood  into  it;  and  have  shewn^that  the  black 
blood  is  thrown  out  with  a  jet,  similar  to  that  of  the  red 
blood,  &c.  &c.  Hence  I  might  already  conclude, 
1st,  that  the  arterial  circulation  continues  for  a  certain 
time,  though  the  arteries  contain,  a  fluid,  to  which 
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they  are  not  accustomed,  and  2dly,  that  the  necessary 
consequence  of  such  circulation,  must  be  the  injection 
of  the  different  parts^  of  the  body  with  black  blood ; 
but  we  shall  deduce  the  latter  couclusion^rom  precise 
and  rigorous  experiments.  To  be  certain  of  this  im- 
portant fact,  we  have  only  to  expose^  successively,  the 
different  organs,  while  the  animal  is  suffering  a  death 
of  asphyxia.  I  have  in  this  way  examined  the  muscles, 
the  nerves,  the  membranesjand  the  viscera.  The 
following  are  the  results  of  my  observations. 

1st.  The  colouring  matter  of  the  muscles,  exists  id 
the  body  in  two  states — at  liberty,  or  in  a  state  of  com- 
bination ;  in  the  vessels,  where  it  circulatates  with  the 
Llood,  or  in  the  fibres,  with  which  it  is  combined.  It 
forms  especially  the  colour  of  the  muscles,  and  in  such 
state  undergoes  no  alteration  from  asphyxia;  in  its 
free  state  it  is  blackened.  The  divided  muscles  furnish 
an  infinity  of  black  drops,  which  are  no  other  than 
indices  of  the  divided  vessels.  Such  drops  contrast 
with  the  red  of  the  muscles;  but  when  circulating 
within  them,  are  the  cause  of  that  livid  tint  which  they 
then  present. 

2dly.  The  nerves  are  habitually  penetrated  by  a 
number  of  small  arteries,  which  creep  along  within 
their  tissue,  and  carry  to  them  both  excitement  and 
life.  In  the  state  of  asphyxia  the  black  blood  by  which 
they  are  traversed,  is  announced  by  the  dull  brown, 
which  succeeds  to  the  rosy-white,  which  is  natural  to 
them. 

3dly.  There  are  few  parts,  where  the  influx  of  the 
black  blood  is  more  visible,  than  in  the  skin  ;  the  livid 
spots  so  frequent  in  asphyxia,  are  only  the  effect  of  the 
obstacles  which  it  meets  with,  in  its  passage  towards 
the  general  capillary  system,  to  the  organic  contracti- 

y  lity 


2JS 


jity  of  which  it  is  not  a  sufficient  excitant.  To  this 
cau'se  also  is  owingjihe  tuuiet'action  of  certain  parts, 
such  as  the  cheeks  and  lips.  This  phenomenon  we 
have  seen  already  in  the  lungs,  they  cannot  he  traversed 
by  the  bload,and  therefore  become  in  the  last  moments 
of  life,  the  seat  of  a  fulness,  which  affects  the  whole  of 
the  capillary  system  there;  but  for  the  reasons  which 
i  have  assigned,  such  fulness  is  always  more  evident 
in  the  capillary  system  of  the  lungs,  than  in  that  of 
the  system,  in  general. 

.  4th ly.  The  mucous  membranes  also,  when  the 
eheraieal  functions  of  the  lungs  are  interrupted,  ex- 
e;mpliiy  a  similar  phenomenon.  The  swelling  of  the 
tongue,  observable  in  those  that  have  been  drowned 
or  hanged,  or  asphyxiated  by  the  vapour  of  charcoal, 
the  lividity  of  the  membrane  of  the  mouth,  of  the 
intestines,  and  the  bronchia?  which  have  also  been 
remarked,  depend  on  no  other  cause.  The  folllawing 
is  a  proof  of  this  assertion : 

]Jrag  out  of  an  animal^a  portion  of  the  alimentary 
canal?and  divide  it  in  such  way  as  to  expose  its  inner 
surface.  Then  shut  up  the  pipe  which  has  been  pre- 
viously adapted  to  the  trachea,  and  at  the  end  of  four 
or  five  minutes,  a  brown  lint  will  succeed  to  the  red 
que,  which  is  natural  to  this  surface. 

oil).  I  have  made  the  same  remark  upon  the  fleshv 
granulations  of  a  wound,  inflicted  on  an  animal,  for  the 
purpose  of  observing  the  manner  in  which  they  are 
coloured  by  the  black  blood.  In  the  two  last  experi- 
ments, this  phenomenon  is  slower  in  taking  placeman 
in  many  other  circumstances. 

6th.  The  alteration  of  colour  in  the  serous  mem- 
branes is  much  more  quickly  effected  than  it  is  in  the 
mucous  membranes.    Of  this  we  may  assure  ourselves 
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by  comparatively  examining  the  outer  and  inner  sur- 
faces of  the  intestines,  while  the  pipe  in  the  trachea  i>; 
shut;  in  the  serous  membranes,  the  livid  tint  which 
they  assume,  depends  upon  the  vessels,  which  cre^rj 
underneath  them,  and  not  on  the  blood  by  which  they 
are  penetrated.    Now  as  these  vessels  are  considerable, 
the  black  blood  must  flow  into  them  almost  as  soon  as 
it  is  produced.    In  the  mucous  membranes  on  the  con- 
trary, and  in  all  cicatrices,  the  colour  which  they  lake 
on  in  asphyxia,  is  made  by  the  capillary  system  of  the 
membrane  itself,  which  system  is  much  more  tardy 
than  the  other,  to  receive  the  black  blood,  and  to  be 
penetrated  by  it;  so  much  so  indeed,  as  to  refuse  it.  in 
some  parts.    I  have  many  times  seen  the  membrane 
of  the  nasal  fossa}   very  red  in  asphyxiated  animals, 
while  that  of  the  mouth  has  been  quite  livid,  for  there 
are  parts  into  which  as  I  have  said  the  black  blood 
will  not  penetrate  at  all,  and  then  they  preserve  their 
natural  colour.    2dly.  There  are  others  into  which  it 
evidently  passes,  but  where  it  stops,  and  then  a  simple 
change  of  colour  is  observed,  if  it  have  penetrated  but 
in  small  quantity;  and  again,  if  it  have  penetrated  in  <i 
considerable  quantity,  together  with  such  change  of 
colour,  there  will  be  observed  a  tumefaction  of  the 
part.    3dly.  In  other  cases,  the  black  blood  merely 
traverses  the  parts,  without  stopping  in  the  capillary 
system,  and  passes  at  once  into  the  veins,  as  the  red 
blood  does. 

In  the  first  and  second  case,  the  general  circulation 
experiences  an  obstacle  which  puts  a  stop  to  it  in  the 
general  capillary  system.  In  the  third,  which  is  much 
more  universal,  it  is  in  the  capillaries  of  the  lungs  that 
the  blood  is  at  last  arrested,  after  having  circulated  m 
the  veins. 
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These  two  sorts  of  impediment  coincide  with  each 
ptfaer,  in  many  instances.  Thus  in  asphyxia,  a  part  of 
the  black  blood  which  circulates  in  the  arteries,  stops 
in  the  face,  upon  the  mucous  surfaces,  in  the  tongue, 
and  in  the  lips,  while  the  other,  and  much  the  larger 
quantity,  finds  no  impediment  in  the  general  capillary 
system,  and  is  finally  arrested  in  the  lungs. 

What  is  the  reason,  why  certain  parts  of  the  capil- 
lary system,  refuse  to  admit  the  venous  blood,  or  if 
they  admit  it,  do  not  pass  it  on  to  the  veins;  while 
others  are  less  enfeebled  by  it,  and  transmit  it  as  freely 
as  ever.  All  this  must  certainly  depend  on  the  rela- 
tion existing  between  the  sensibility  of  each  part  and 
the  venous  blood. 

I  was  desirous  of  making  use  of  the  power,  which  we 
possess,  of  changing  the  colour  of  the  blood,  for  getting 
some  insight  into  the  influence  of  the  circulation  of  the 
mother,  upon  that1  of  the  foetus;  accordingly  I  procured 
a  bitch  big  with  young,  and  asphyxiated  her,  by  closing 
a  tube,  adapted  to  the  trachea.  About  four  minutes 
after  she  had  ceased  to  breath,  I  opened  her;  the  cir- 
culation was  going  on.  I  then  cut  into  the  matrix, 
and  exposed  the  cord  of  two  or  three  of  the  foetuses. 
The  artery  and  the  vein,  were  both  of  them  full  alike 
of  venous  blood. 

Had  I  been  able  to  procure  other  bitches  in  a  similar 
state,  I  should  have  repeated  this  experimentin  another 
manner.  I  should  in  the  first  place  have  compared  the 
natural  colour  of  the  vein,  with  that  of  the  artery.  In 
many  of  the  young  of  the  guinea  pig,  the  difference 
appeared  to  me  to  be  much  less  than  it  is  in  the  adult 
animal.  In  many  circumstances  indeed  I  could  per- 
ceive no  difference  whatever.  Both  the  arterial  and 
venous  blood  were  equally  black,  though  the  respira- 
tion 
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tibh  of  the  mother  was  in  no  wise  impeded  by  thfe 
opening  of  the  belly.  Secondly,  I  should  have  closed 
the  tube  in  the  trachea,  and  then  have  observed 
whether  the  change  in  colour  of  the  umbilical  artery 
of  the  foetus  (supposing  the  blood  of  the  artery  to  be 
different  from  that  of  the  vein)  were  correspondent 
with  that,  which  would  inevitable  take  place  in  the 
blood  of  the  mother.  Experiments  made  with  a  view- 
to  these  circumstances,  and  on  large  animals,  might 
probably  throw  much  light  upon  the  mode  of  com- 
munication, between  the  mother  and  the  foetus. 
Observations  are  also  much  to  be  desired,  with  res- 
pect to  the  colour  of  the  blood  in  the  human  foetus, 
and  the  cause  of  its  passage  from  a  livid  colour,  to  the 
very  marked  red  which  it  assumes,  some  little  time 
after  birth. 

I  might  add  a  number  Of  examples,  to  these,  which  I 
have  already  related  of  the  blackening  of  the  organs 
by  the  venous  blood.  Thus,  the  kidney  of  a  dog  ex- 
posed, while  the  animal  is  dying  of  asphyxia,  is  much 
more  livid  than  inHts  natural  state,  the  spleen  also  and 
the  liver,  when  divided,  emit  only  black  blood,  instead 
of  that  mixture  of  red  and  black  blood  which  is  obser- 
vable, in  the  section  of  these  organs,  upon  an  animal 
which  breathes  freely. 

But  I  trust  that  we  have  facts  enough  to  establish  it 
as  a  certainty,  1st,  that  the  black  blood  after  the  inter- 
ruption of  the  chemical  functions  of  the  lungs,  con- 
tinues for  some  time  to  circulate,  and  2dly,  that  it 
penetrates  into  the  organs,  where  it  replaces  the  red 
blood  ;  these  circumstances  explain  the  reason,  why  on 
opening  the  body  we  always  meet  with  black  blood  , 
even  in  the  vessels  which  are  destined  for  the  circula- 
tion of  arterial  blood* 
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In  the  last  moments  of  existence  of  whatever  clealTi 
the  individual  may  have  died,  we  shall  always  observe 
the  lungs  become  embarrassed , and  cease  to  perforin 
their  ollice,  for  some  time  previous  to  the  total  sus- 
pension of  the  functions  of  the  heart.  The  blood 
makes  its  circle  through  the  system,  after  ceasing  to 
to  receive  the  influence  of  the  air,  and  consequently  in 
its  venous  state  ;  aceordingly,k  must  remain  so  in  the 
organ  in  every  case,  although  the  circulation  be  much 
less"  evident, ;  than  in  asphyxia;  for  it  is  in  this  circum- 
stance that  consits,  the  great  peculiarity  of  asphyxia. 
The  following  phenomena  may  now  be  easily  under, 
stood. 

1st.  WHeti  the  left  auricle  and  ventricle  together 
tvith  the  large  divisions  of  the  aorta,  on  opening  the 
body,  are  found  to  contain  blood,  such  blood  is  always 
blank.  The  fact  is  familiar  to  those  who  are  in  the  habit 
of  dissecting.  In  exercising  my  pupils  on  the  surgical 
operations,  I  have  always  observed ^that  when  the  open 
arteries  are  not  entirely  empty,  their  contents  are 
composed  of  venous  blood. 

2dly,  The  corpus  cavernosum  is  always  gorged  with 
this  sort  of  fluid,  whether  flaccid  or  in  a  state  of  erec- 
tion. For  1  have  seen  it  in  tin  latter  state  in  two 
subjects  brought  to  my  amphitheatre.  One  of  these 
men  had  hanged  himself,  the  other  had  died  of  con- 
cussion of  the  brain. 

:3dly,  The  blood  which  is  found  in  the  spleen  is  never 
red  ;  but  sometimes  on  the  exterior,  and  sometimes  oil 
the  concave  surface  of  this  organ,  I  have  observed  spots 
of  a  scarlet  colour,  for  which  I  cannot  account. 

4th ly,  After  death,  the  mucous  membranes  lose  the 
fed  colour  by  which  they  are  characterized  during  lite 
They  assume  a  black  and  livid  hue. 
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5th'y /Blood  extravasated  in  the  brain  of  persons  iff 
a  state  of  apoplexy,  is  almost  always  found  to  be 
black. 

Gthly  Some  times,  instead  of  accumulating  inwardly^ 
the  blood  injects  the  surface  of  the  body.  In  such 
case, the  face,  the  neck,  and  shoulders^swell,  and  are 
infiltrated  with  blood.  I  have  frequently  remarked 
this  sort  of  phenomenon  in  the  subject,  but  have  never 
found  it  coincide  with  any  internal  extravasation. — • 
The  colour  of  the  skin  is  then  of  a  purple  or  deep 
brown,  an  evident  sign  of  tho  sort  of  blood  with  which 
it  is  injected,  and  is  evidently  produced  by  the  stagna- 
tion of  the  black  blood  in  the  external  capillary  system, 
not  by  the  reflux  of  the  blood  from  the  veins. 

I  shall  not  dwell  any  longer  upon  the  numerous 
consequences  of  the  above  established  principle.  [ 
shall  only  observe,  that  when  death  commences  by  the 
circulatory  system,  the  preceding  phenomena  are  not 
to  be  remarked,  or  at  least  very  little  perceptible. 

Let  us  now  pass  on  to  the  influence  of  the  black 
blood  upon  the  organs  of  which  it  penetrates  tire 
tissue. 

§  III. — The  black  blood  which  penetrates  the  organs,  as 
soon  as  the  chemical  Junctions  of  the  lungs  have 
ceased,  will  not  maintain  them  in  a 
state  of  life  and  activity. 

To  determine  what  the  influence  of  the  black  blood 
is  upon  the  organs,  I  shall  first  remark,  that  the  pro- 
perty of  the  red  blood  is, to  stimulate  them,  and  keep 
up  their  vital  actions.  This  will  be  proved  by  the  fol- 
lowing observations  : 

1st,  Compare  phlegmon, erysipelas,  and  inflammatory 
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tumours  (to  the  formation  of  which  the  red  blood  U 
essentially  requisite)  with  scorbutic  spots,  and  pete- 
chia;, produced  by  the  black  blood.  Tire  first  will  be 
found  connected  with  the  exaltation  of  the  vita* 
powers,  the  second  with  their  depression. 

2dly,  Examine  two  men, the  one  with  a  rosy  coloured 
dv^t  cK.~b.Qi*ff-  skin  and  large  breast,  announcing  vigour  of  lungs,  the 
other  with  a  pale  and  sallow  countenance,  and  narrow 
■  chest;  in  these  the  vigour  of  the  chemical  combina- 
tions which  are  made  in  the  lungs,  should  certainly  be 
very  different. 

Sdly,  The  greater  number  of  gangrenes  in  old  men, 
begin  with  a  lividity  in  the  part,  a  lividity  which  is 
evidently  the  index  of  the  absence  or  diminution  of 
she  arterial  blood  in  the  part. 

4thly,  The  redness  of  the  branchial  of  fish  is  always 
the  sign  by  \Vhich  their  vigour  may  be  recognised. 

5thly,  The  redder  the  granulations  of  wounds,  the 
more  healthy  is  their  nature ;  the  paler  or  browner 
they  are,  the  less  has  the  part  a  tendency  to  citatrise. 

fJthly,  The  lively  colour  of  the  face,  and  the  ardeut. 
eye,  coiucides  with  the  energy  of  the  cerebral  actions 
in  certain  fevers. 

7thly,  The  more  developed  the  pulmonary  system 
of  animals,  the  more  active  are  the  chemical  processes 
of  the  lungs,  and  the  more  developed  and  perfect  thr 
general  life  of  their  different  organs. 

£th,  Youth,  which  is  the  age  of  vigour,  is  that  also 
when  the  red  blood  predominates  in  the  system.  The 
arteries  of  old  people  are  smaller,  the  veins  larger  than 
those  of  the  young.  It  is  a  fact  universally  known , 
that  at  the  two  extremes  of  life  the  proportions  of  the 
two  vascular  systems  are  inverted. 

I  am  ignorant  of  the  manner  iq  which  the  red  blood 
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*xcit'es  arid  keeps  up  the  life  of  the  parts.  Perhaps 
the  principles  by  which  it  is  coloured  become  com- 
bined with  the  different  organs  to  which  it  is  distri- 
buted. In  fact  there  is  a  considerable  difference  be- 
tween the  phenomena  of  the  general  and  those  of  the 
capillary  system. 

In  the  first,  the  blood  in  changing  its  colour,  leaves  - 
behind  it  the  principles  which  made  it  red  ;  in  the 
second,  the  elements  to  which  its  blackness  is  owing, 
are  rejected  by  respiration  and  exhalation.  Now,  this 
union  of  the  colouring  principles  of  the  arterial  blood, 
may  probably  constitute  a  material  part  of  the  excite- 
ment which  is  necessary  to  the  action  of  the  organs. — 
If  such  be  the  case,  the  black  blood ,  as  it  does  not 
contain  the  materials  of  such  union,  cannot  act  as  an 
excitng  cause.  This  idea,  however,  I  offer  only  as  a 
probability,  and  am  by  no  means  prepared  to  defend 
it  as  a  truth  ;  it  may  be  ranked  on  a  par  with  that  of 
the  sedative  action,  which  I  have  said  may  be  excited 
by  the  black  bloody  on  the  different  parts — for,  how- 
ever probable  an  opinion  may  appear,  there  should  be 
no  real  importance  attached  to  it  as  an  opinion  only. 

Abstraction  made  then  of  all  system,  let  us  enquire 
how  the  black  blood,  from  its  contact  with  the  va- 
rious parts,  is  the  occasion  of  their  death  ;  how  it  acts 
on  the  parts  of  the  animal  life,  and  how  it  acts  on 
those  of  the  organic  life. 

All  the  organs  of  the  animal  life  depend  upon  the 
brain  ;  now,  we  have  seen  that  the  black  blood  para- 
lises  the  cerebral  powers  almost  suddenly.  In  the 
state  then  of  asphyxia,  the  locomotive,  the  vocal  and 
sensitive  organs,  must  be  inactive.  From  the  same 
cause,  their  exercise  must  be  suspended  in  all  those 
different  experiments  where  black  blood  is  injected 
into  the  brain,  the  other  parts  receiving  the  ted  blood 
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as  usual.  But  when  tjje  black  blood  circulates  through- 
out all  the  system,  when  the  whole  of  the  organs,  as 
weilas  the  brain,  are  submitted  fo  its  influence,  then 
there  are  two  other  causes  of  death  connected  with 
those  which  have  been  mentioned. 

1st,  The  nerves,  which  are  penetrated  by  it,  for  that 
very  reason  are  no  longer  capable  of  keeping  up  the 
communication  between  the  brain  and  the  senses  on 
the  one  hand,  and  on  the  otheiv  between  this  same 
viscns.and  tbe  locomotive  or  vocal  organs. 

Cdly,  The  contact  of  the  black  blood  with  these  or- 
gans themselves  annihilates  their  actions.  Injecfi  the 
crural  artery  of  an  animal  with  the  black  blood  taken 
from  one  of  its  veins,  and  the  movements  of  that 
member  will  be  shortly  afterwards  enfeebled,  or  wholly 
paralyzed.  In  this  experiment,  the  upper  part  of  the 
artery,  for  manifest  reasons,  should  be  that  to  which 
the  pipe  of  the  syringe  should  be  fixed. 

1  am  awaie  that  as  to  this  experiment,  it  may  be  as- 
serted that  the  ligature  of  the  artery,  of  itself,  is  capa- 
ble of  paralyzing  the  limb.  In  fact,  such  circumstance 
has  happened  twice  with  me,  but  I  have  also  had  oc- 
casion to  observe,  that  it  does  not  necessarily  follow 
the  ligature  of  this  vessel,  as  it  does  the  ligature  of 
the  aorta  :  when  the  latter  vessel  is  tied,  all  movements 
cease  at  once  ;  notwithstanding  all  which,  the  result 
of  the  injection  of  black  blood,  is  almost  constantly 
that  which  1  have  asserted  it  to  be; — I  say  almost, 
1st,  because  1  have  once  seen  it  fail  in  its  effect,  though 
clone  with  the  requisite  precautions  ;  Cdly,  because  the 
debility,  w  hich  is  induced,  both  in  duration  and  degree, 
will  be  according  to  the  strength  of  the  animal  on 
which  the  experiment  is  made. 

Tl  lere  is  also  occasioned  in  this  e.Nperiment,  a  mam- 
foul   i:t  j.<  nsion  of  the  sensibility  of  the  animal ;  it  is 
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not  indeed  so  ready  to  appear  as  the  loss  of  motion, 
but  it  always  comes  oh,  especially  if  the  injection  of 
the  black  blood  be  repeated  three  or  four  times,  with 
small  intervals. 

*  A  similar,  but  a  more  tardy  effect  may  be  produced 
by  adapting  to  the  canula,  which  has  been  placed  in  the 
crural  artery  of  an  animal,  a  tube  which  has  been 
previously  fixed  to  the  carotid  of  another  animal,  and 
then  by  asphyxiating  tlie  latter.  The  organs  of  the 
internal  life  are  not  dependent  on  the  brain,  and  there- 
fore are  not  affected  by  ihe  suspension  of  the  cerebral 
action  in  asphyxia.  It  is  the  influx  of  the  black 
blood  which  is  the  immediate  cause  of  their  death. 

I  have  already  demonstrated  what  the  influence  is 
of  this  blood  upon  the  organs  of  the  circulation.  We 
have. seen  how  the  heart  ceases  to  act,  as  soon  as  it  is 
penetrated  by  it ;  it  is  owing  in  part  to  the  injection 
of  the  arterial  and  venous  parietes  themselves,  by  the 
vasa  vasorum,  that  the  vessels  are  iorced  to  suspend 
their  actions.  ^ 

It  will  be  always  a  difficult  thing  to  prove,  that  the 
secretions,  the  exhalations,  and  the  process  of  nutri- 
tion, could  not  be  made  from  venous  blood,  because 
the  circulation  of  this  sort  of  blood  in  the  arteries,  does 
not  continue  for  a  sufficient  time,  to  allow  of  observa- 
tions, or  the  manner  in  which  these  functions  would 
be  affected  by  it.  On  this  subject,  however,  I  have 
made  some  essays.  1st,  I  exposed  the  inner  surface 
of  the  bladder  of  a  living  animal,  after  having  previ- 
ously divided  the  symphysis  pubis,  and  opened  the 
lower  belly,  I  then  examined  the  oozing  of  tlie  urine 
from  the  orifices  of  the  ureters,  while  [  asphyxiated 
the  animal.  2dly,  I  divided  tlie  vas  deferens,  with 
the  view  of  observing,  whether  the  semen  would  flow 
or  not,  during  such  state. 
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In  general,  I  have  had  occasion  to  remark,  that 
during  the  circulation  of  the  black  blood  in  the  arte- 
ries, no  fluids  appear  to  issue  from  the  different  secret- 
ing tubes.  But  I  confess,  that  in  all  these  experiments,  < 
and  in  other  similar  ones  which  [  have  made,  the  ani- 
mal is  too  much  agitated,  and  the  limits  of  the  experi- 
ments too  circumscribed,  for  any  thing  like  a  well 
founded  judgment  to  be  formed  on  the  subject  in 
question.  It  is  chiefly  from  analogy,  then,  that  I  am 
led  to  conclude,  that  the  black  blood  is  unfit  for  the 
purposes  of  exhalation  and  nutrition  such  supposi- 
tion also  accords  well  with  divers  of  the  phenomena  of 
iyx'\a. —  1st,  the  want  of  exhalation  from  the  skin 
during  the  state  of  asphyxia,  is  probably  the  reason  of 
the  phenomena  of  the  animal  heat  in  such  sort  of  death. 
Sclly,  in  asphyxiating  animals  very  slowly  during  di- 
gestion, I  have  uniformly  observed,  that  the  bile  ducts, 
and  duodenum,  contain  a  much  less  quantity  of  bile, 
than  they  do  at  such  time,  when  these  parts  are  ex- 
posed in  the  living  animal. — *3dly,  as  the  blood  loses 
nothing  from  the  exercise  of  these  functions,  it  must 
of  course  accumulate  in  the  vessels  ;  and  in  fact  it  is 
very  fatiguing  and  unsatisfactory,  to  dissect  the  bodies 
of  those  who  have  been  hanged  or  asphyxiated  with 
the  vapours  of  charcoal,  from  the  fluidity  and  abundance 
of  their  blood.  But  this  abundance,  perhaps,  may 
depend  upon  the  w  eakness  of  the  absorbents.  In  other 
sorts  of  death,  the  absorbents  continue  for  some  time 
to  act  upon  the  serous  portion  of  the  blood  remaining 
in  the  vessels.  In  asphyxia  there  is  neither  secretion 
nor  absorption. 

The  excretions  also  appear  to  be  affected  much  in 
the  same  way.  The  bladder  of  asphyxiated  persons 
has  been  observed  by  Portal,  to  be  very  much  dis- 
tended.   Such  distension,  no  doubt  is  occasioned  by 
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urine  already  secreted  before  the  accident  which  was 
the  cause  of  their  deaths.  In  general,  the  asphyxias 
which  are  occasioned  by  the  circulation  of  the  black 
blood  unmixed  with  any  deleterious  substance,  are  not 
accompanied  with  those  spasms,  which  in  so  many 
other  sorts  of  death,  are  so  frequent.  These  spasms, 
which  evacuate  the  organs  of  their  fluids,  should  be 
carefully  distinguished  from  the  simple  relaxations  of 
the  sphincters,  by  which  analogous  effects  are  pro- 
duced. In  asphyxia,  all  is  debility,  in  asphyxia,  we 
never  see  that  augmentation  of  life,  that  developement 
of  power,  which  so  frequently  mark  the  latter  move- 
ments of  the  dying. 

Hence  also  perhaps,  the  great  flexibility  of  the  mem- 
bers of  asphyxiated  persons.  The  stiffness  of  the 
muscles  appears  to  depend  in  many  cases,  on  the  cir- 
cumstance of  death  having  come  on  precisely  at  the 
moment  of  their  contrsftions.  The  fibres  remain  ap- 
proximated,  and  coherent  among  themselves  ;  in  as- 
phyxia, on  the  contrary,  as  there  exists  an  universal 
relaxation  and  want  of  action  in  the  parts,  they  remain 
so  after  death,  and  yield  to  whatever  impulse  may  be 
communicated  to  them. 

1  confess,  however,  that  this  explanation  is  subject 
to  a  difficulty  which  I  cannot  solve.  Persons  asphyx- 
iated by  mephitic  vapours,  perish  nearly  in  the  same 
way  as  those  who  are  drowned  ;^if  the  cause'  of  their 
death  be  different,  its  effects  are  the  same,  as  may  be 
seen  by  opening  the  carotid  of  two  dogs  at  the  same 
time,  that  into  the  lungs  of  the  one  are  injected  the 
vapours  of  charcoal,  and  into  those  of  the  other,  a  cer- 
tain quantity  of  water,  which  water,  as  in  the  drowned, 
is  soon  reduced  into  a  state  of  foam. 

Notwithstanding  this  similitude  of  the  last  pheno- 
mena of  life  in  the  two  cases,  the  members  in  the  first 
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remain  for  a  certain  time  warm  and  supple,  while  those 
in  the  second,  especially  if  the  body  be  plunged  into* 
water  during  the  experiment,  become  very  suddenly 
stiff  and  frozen.     Let  us  return,  however,  to  our  sub- 
ject.    We  may  conclude  from  the  various  facts  and 
considerations  related  in  this  chapter,  1st,  that  when 
the  chemical  functions  of  the  lungs  are  suspended,  the 
functions  of  all  the  other  organs  are  suspended  also, 
from  the  presence  of  black  blood  within  their  substance. 
2d  by,  that  the  death  of  the  organs  in  general,  coincides 
with  that  of  the  brain,  and  the  heart,  but  is,  not  im- 
mediately derived  from   them.    3dhy,  that  if  it  were 
possible  for  the  brain  and  heart  to  receive  an  influx  of 
arterial  blood,  while  the  others  were  dying,  from  that 
of  the  venous  blood,  they  would  doubtless  continue  to 
exert  their  accustomed  actions.  4thly,  that,  in  a  word, 
asphyxia  is  a  general  phenomenon,  developed  at  the 
same  time  in  all  the  organs,  but  especially  in  none  of 
them. 

From  this  manner  of  regarding  the  influence  of  the 
black  blood  upon  the  different  parts  of  the  body,  it  ap- 
pears that  death  is  very  soon  the  result  of  its  circulation 
in  the  arteries.  Nevertheless,  certain  organic  vices  have 
sometimes  prolonged  after  birth,  the  mixture  of  the 
two  sorts  of  blood,  a  mixture  which is  known  to  be  made 
in  the  foetus.     Such  was  the  malconformation  men- 
-&^<A!^e{t       tioned  by  Sandtfortl,  in  a  child,  the  aorta  of  which 
arose  by  a  branch  from  each  of  the  ventricles.  Such 
also  appears,  at  first  sight,  to  be  the  opening  of  the 
foramen  ovale  in  the  adult. 

We  shall  remark,  however,  that  the  existence  of  thi> 
foramen,  does  not  suppose  the  passage  of  the  black 
blood  into  the  red  blooded  auricle, as  is  generally  be- 
lieved. Tor  the  two  semi-lunar  valves,  between  which 
it  is  situated  when  met  with  after  birth,,  are  necessarily 
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applied  to  each  other  by  the  pressure  which  die  blood 
contained  in  the  auricles,  exercises  upon  them,  when 
these  cavities  are  simultaneously  contracted.  The  fora- 
men must  be  at  such  time  shut,  and  its  obliteration 
much  more  exact,  than  that  of  the  opening  of*  the  ven- 
tricles, by  the  mitral  and  tricuspid  valves,  or  that  of 
the  aorta  and  the  pulmonary  artery,  by  the  sigmoid 
valves.    With  all  this,  the  foramen  ovale  is  actually 
very  often  found  open  iq  the  subject;  and  when  not  so, 
no  thing  is  easier  than  to  destroy  the  species  of  adhe- 
renee,whieh  is  contracted  by  the  two  valves  which  close 
it.    This  may  be  done  with  the  handle  of  a  scalpel, 
without  any  solution  of  continuity;  the  parts  appear  to 
be  un glued, 

The  oval  hole^when  in  this  way  artificially  made, 
presents  the  same  disposition,  with  that  which  is  some- 
times exemplified  in  the  carcase.  Now  if  this  dispo- 
sition be  examined,  it  will  be  seen,  that  when  the 
auricles  contract,  the  blood  must  make  an  obstacle  to 
itself,  and  that  it  cannot  pass  from  one  into  the  other 
of  these  cavities.  It  is  an  easy  thing  to  be  certified  of 
the  mechanism  of  which  I  speak,  by  means  of  two 
injections  of  a  different  colour,  made  at  the  same 
time  from  both  sides  of  the  heart;  frqm  the  vena  cava, 
nam'ely  and  the  pulmonary  veins. 

From  what  we  have  said  of  the  influence,  which  is 
exercised  by  the  movement  and  the  different  principles 
of  the  blood,  it  is  evident,that  the  death  of  the  white 
organs  must  be  different  from  that  of  the  red  ones. 
Asphyxia  can  hardly  reach  them;  but  of  the  manner  in 
y/hich  they  die,  I  confess  that  I  know  but  little. 
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CHAPTER  the  NINTH. 


Of  the  influence  of  the  death  of  tiil 
lungs,  over  the  general  death  of 

THE  BODY. 

IN  recapitulating  what  has  been  said  in  the  preceding- 
chapters,  with  respect  to  the  influence  of  the  lungs 
over  the  heart,  the  brain,  and  all  the  organs,  it  is  an 
easy  matter  to  form  an  idea  of  the  successive  termina- 
tion of  the  whole  of  the  functions,  when  the  phenomena 
of  respiration  are  suspended  either  mechanically  or 
chemically. 

The  following  is  the  manner  in  which  death  super- 
venes, when  the  mechanical  phenomena  of  the  lungs 
are  interrupted,  either  from  the  causes  mentioned  in 
the  5lh  Chapter,  or  from  similar  ones,  such  as  the 
rupture  of  the  diaphragm,  which  I  have  twice  had 
occasion  to  observe;  or  from  a  fracture  of  a  great 
number  of  the  ribs,  or  the  sternum. 

1st.  The  mechanical  functions  of  the  lungs  cease. 
Gtlly.  The  chemical  functions  of  the  lungs  cease  also. 
3dly.  The  cerebral  actions  are  put  an  end  to,  4thly. 
The  animal  life  is  interrupted.  5thly.  The  general 
circulation  is  interrupted.  6thly.  The  capiyary  circu- 
lation is  interrupted. 

The  phenomena  of  death,  are  differently  concate- 
nated, when  they  begin  by  the  suspension  of  the 

chem|ical 
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ohemical  functions  of  the  kings :  which  may  happen,  1st, 
from  breathing  in  a  vacuum  :  2<\]y,  from  the  obliteration 
of  the  passage  of  the  trachea,  by  foreign  substances  intro- 
duced into  it,  or  by  tumour  from  without,  or  strangula- 
tion, accumulation  of  fluid  in  the  air  cells,  &c;  SdJy, 
from  different  inflammatory  affections,  schirrhi,  8tc.  of 
the  cavities  of  the  mouth  or  throat.  5thly.  From  want 
of  respirable  air,  as  on  the  summit  of  high  mountains. 
6thly.  From  the  introduction  into  the  air  cells,  ofnon- 
respirable  gasses,  8cc.  &c.  In  all  these  cases,  the 
following  is  the  order  of  the  phenomena  of  death. 

1st.  The  chemical  functions  of  the  lungs  are  sus- 
pended. 2ndly.  The  functions  of  the  brain  are  inter- 
rupted. 3rdly.  Sensation,  locomotion,  the  voice,  the 
mechanical  phenomena  of  respiration  cease.  4thly, 
The  action  of  the  heart,  together  with  the  general  cir- 
culation is  annihilated.  5thly.  The  capillary  circula- 
tion is  put  an  end  to,  together  with  the  processes  of 
secretion,  exhalation,  absorption,  and  digestion.  6thly. 
The  animal  heat  of  the  system  dies  away. 

§  1. — Remarks  upon  the  differences  of  asphyxia. 

The  influence  of  the  black  blood^as  I  have  said,  is 
always  the  great  agent  in  this  double  sort  of  death,  but 
it  is  not  the  only  one :  if  that  were  the  case,  the  phe- 
nomena of  all  the  asphyxias  would  be  alike.  It  is  true 
that  in  every  sort  of  asphyxia,  the  black  blood  ceases  to 
become  red  blood,  and  circulates  in  the  arteries,  such 
as  it  is  in  the  veins ;  but  notwithstanding  the  uniform- 
ity of  this  phenomenon,  there  can  be  nojthing  more  va- 
ried, than  the  symptoms  and  progress  of  these  acci- 
dents. ]n  some  of  them,  death  is  long  in  taking  place ; 
in  others,  almost  instantaneous:  the  phenomena  de- 
veloped in  the  last  moments  of  existence,  are  alike  in 

none 
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xuone  of  them.  T]ie  state  of  the  organs,  and  that  of  the 
powers  which  they  preserve  after  death,  are  as  various. 

1st,  Asphyxia  varies  with  respect  to  its  duration; 
in  sulphurated  hydrogenous  gai,  in  nitrous  gas,  and 
certain  vapours  arising  from  gouts  and  sewers,  it  is 
quick  in  taking  place.    In  carbonic  acid  gas,  azot,  in 
"T^c^Ut  pure  hydrogen,,  water,  and  a  vacuum,  its  progress  is 

tlower.'1' 

t 

2dly,  Asphyxia  varies  with  respect  to  its  attendant 
phenomena.    At  times,  the  animal  is  violently  agi- 
'  j/~  tated  and  suddenly  convulsed  :  at  others,  it  appears  to 
/  lose  its  powers  gradually  ;  to  pass  into  a  state  01  sleep, 

*T  anjj  from  sleep  into  a  state  of  death.    In  comparing 

.  a  /yij.  /i^ia.  tjie  numcrous  effects  ai  isinsr  from  the  vapours  of  sewers 
r'  from  those  of  charcoal,  from  the  different  gasses,  from 

tlrowning,  and  other  causes  of  asphyxia,  we  find 
them  almost  as  various,  as  the  causes  themselves.  _-  H;- 

Jrdly.  The  phenomena  which  make  their  appearance 
after  death,  are  as  variable.    Compare  the  cold  and 
frozen  carcase  of  a  drowned  man,  with  the  remains  of 
Mi-      :t  u        one  who  has  been  suffocated.    Head  the  result  of  the 
J*Uta  ,tlw»i  -wot  a  different  experiments  of  the  Institute,  upon  the  affec- 
j  Ac^lc  tjons  of  the  galvanic* fluid  in  the  different  asphyxia;  ; 

Ito,uJk  vUm^vi  examine  Halle  s  detail  or  tlie  symptoms  which  ac- 
jVj^ay/w  company  the  mephitism  of  sewer...;  approximate  4£f+- 

«Av  AvtJwvtUs lne  numerous  observations,  which  are  scattered 
^^^i^^*^W*.^oui      ^  works  of  Portal,  Louis,   Haller,  Troja, 

't^'  ^'w^t  ^>cc^m>   Bartholin,    and    IMorgagni;    repeat  the 
*^  V^_^u  ^  most  common  experiments  on  the  submersion,  strangu- 
'    lation,  and  suffocation    of  animals;  and    you  will 
k^W*^'  V»  „i,st.rve  the  greatest  difference  in  all  these  sorts  of 
^VruAioa.vfcj  ,asj>hyxitf,  they  are  each  ot  them  characterized,  by  a 
peculiar  state  of  the  bodies  of  the  animals,  which  have 
Wen  submitted  to  the  experiment. 

i   ■      to  /  j       Z  ^Vyc'U^  ^  ^vto^ 
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To  enquire  into  the  causes  of  such  differences,  \\q 
ynust  first  divide  the  asphyxise  into  two  classes.  1st, 
Into  those  which  happen  from  the  simple  want  of  res- 
pirable  air,  and  2dly,  into  those,  where  to  this  first 
causers  joined  also  that  of  the  introduction  of  some 
deleterious  substance  into  the  lungs. 

In  the  first  class,  the  immediate  cause  of  death,  ap? 
pears  to  be  the  simple  presence  of  the  black  blood,  in  the 
various  parts  of  the  body,  the  general  effect  of  which 
is  always  the  same,  in  whatever  manner  produced; 
accordingly,  the  attendant  symptoms  and  secondary 
results  of  all  these  sorts  of  death,  are  nearly  alike,  their 
duration  the  same;  and  if  it  varies,  it  varies  only  in 
consequence  of  the  more  or  less  complete  interruption 
of  the  passage  of  air  into  the  lungs. 

This  variety  in  the  duration  and  intensity  of  the 
asphyxiating  cause,  may  nevertheless  occasion  some 
variety  in  the  symptoms  also  ;  such  as  a  greater  or 
Jess  lividity  and  swelling  of  the  face,  a  more  or  less  con* 
siderable  embarrassment  of  the  lungs ;  but  all  these 
differences  indicate  only  so  many  modifications  of 
the  cause.  1st,  a  man  who  is  hanged,  does  not 
die  as  a  man  who  is  suffocated  by  an  inflammatory 
tumour,  or  a  pea  or  bean  which  perchance  may  have 
fallen  into  the  trachea.  2dly,  An  animal  will  perish 
much  more  slowly  under  a  vessel  of  air,  than  when  the 
trachea  is  tied.  3dly,  The  symptoms  of  asphyxia^ 
when  occasioned  by  a  great  rarefaction  of  air,  or  by  a 
suffocating  heat,  are  much  less  slowly  produced,  than 
where  the  cavity  of  the  lungs  is  opened. 

In  all  these  cases  the  cause  of  death,  namely  th$ 
absence  of  red  blood  in  the  arterial  system,  is  simple 
and  unique,  but  according  to  the  greater  or  k\>s 
oxygenation  of  the  venous  blood,  will  be  the  appear- 
ances 
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ances  after  death,  for  the  longer  the  process  of 
asphyxia  endures,  the  less  irritability  will  there  be  found 
in  the  system. 

But  if  the  cause  of  asphyxia,  have  been  the  intro- 
duction of  some  deleteiious  fluid  into  the  lungs,  then 
the  variety  of  the  symptoms  will  depend  upon  the  dif- 
ference in  the  nature  of  the  fluid.  In  these  cases  the 
cause  is  of  two  kinds:  1st,  there  is  no  red  blood  in  the 
system-  2tliy,  a  pernicious  fluid  is  present  in  the 
system.  AH  the  gasscs  however  do  not  act  as  deleteri- 
ous substances:  in  pure  hydrogen  for  instance,  the 
animal  perishes  only  as  it  would  from  the  want  of  res- 
pi  rable  air. 

But  when  a  man  in  descending  into  a  common 
sewer,  into  a  cellar,  or  into  any  place  where  putrid 
matters  are  accumulated,  falls  into  asphyxia  at  the 
moment  when  he  inspires  their  exhalations,  and  when 
such  state  is  attended  with  convulsive  movements  and 
extreme  agitation,  then  indeed,  there  must  be  some- 
thing more  in  the  cause  of  his  death,  than  a  simple 
suspension  of  the  chemical  functions  of  the  lungs.  ■» 

In  fact,  together  with  the  mephitic  vapour,  there 
continues  to  enter  into  the  lungs  a  sufficient  quantity 
of  air  to  keep  up  life  and  its  different  functions.  2dly, 
supposing  even  that  the  quantity  of  mephitic  air  were 
such  as  to  leave  no  place  lor  the  entrance  of  respirable 
air,  still  the  death  ensuing  should  only  be  gradual,  with- 
out agitation  and  convulsion,  were  it  occasioned  only 
by  the  absence  of  such  air :  now  the  very  different  way 
in  which  it  supervenes,  very  evidently  indicates  the 
action  of  a  deleterious  substance,  upon  the  animal 
W  c  JDOtny. 

These  two  causes  then  act  logcther,in  those  asphyxia? 
which  are  produced  by  certain  gasscs,  sometimes  the 
one  predominates,  sometimes  the  other.    If  the  dele- 
terious 
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terious  substance  be  violent,  it  kills  before  tbe  action 
of  the  black  blood  can  have  produced  much  effect,  if 
weak,  it  is  the  black  blood,  which  is  principally  the 
cause  of  death. 

The  asphyxia?  then,  which  are  produced  by  the 
gasses,  differ  only,  in  consequence  of  the  nature 
of  the  deleterious  substance,  which  varies  ad- 
infinitum.  In  some  of  the  aeriform  fluids  indeed  it  is 
supposed'to  be  known,  but  in  the  greater  number  of 
them  it  is  not  so  :  I  shall  notice  therefore  in  a  general 
way  the  effects,  which  result  from  the  action  of  the 
deleterious  substance,  remarking  at  the  same  time,  that 
the  symptoms  by  which  they  are  displayed,  are  strongly 
or  weakly  marked,  according  to  the  age  and  tempera- 
ment of  the  individual. 

Deleterious  substances  introduced  into  the  lungs,  to- 
gether with  the  mephitic  vapours  of  which  they  form 
a  part,  can  act  only  in  two  ways.  1st,  by  affecting  the 
nerves  of  the  lungs,  which  re-act  on  the  brain.  2dly^ 
by  passing  into  the  blood,  and  exercising  their  in- 
fluence, by  means  of  the  circulation  on  the  various 
organs  of  the  system. 

I  can  easily  believe  that  the  simple  action  of  such 
a  substance  on  the  nerves  of  the  lungs,  may  have  a 
very  marked  effect  on  the  econemy,  and  be  capable  of 
troubling  the  functions  of  the  sytem  very  sensibly  ; 
much  indeed  in  the  same  way  as  with  some  individuals 
a  mere  odour,  or  the  sight  of  a  hideous  object,  will 
occasion  syncope,  in  the  same  way  that  an  irritating 
enema  will  suddenly  awake  the  system  into  life,  or  the 
introduction  of  certain  substances  within  the  stomach, 
will  be  felt  throughout  the  body,  before  such  sub- 
stances can  have  passed  into  the  circulatory  torrent. 
We  meet  at  every  moment  with  examples  of  these  very 
remarkable  phenomena,  produced  by  the  simple  im- 
pressions 
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prcssions  of  foreign  bodies  on  the  mucous  surfaces  ;  I 
cannot  deny  that  deleterious  substances  may  act  in  the 
same  way  upon  the  nerves  of  the  lungs,  though  we 
must  not  exaggerate  the  sphere  of  this  mode  of  action. 

In  fact,  I  am  not  acquainted  with  any  one  example, 
where  the  contact  of  a  deleterious  substance  with  a  mu- 
cous membrane,  has  been  the  sudden  cause  of  death. 
It  may  indeed  be  productive  of  such  effect  after  a  cer- 
tain time,  but  never  at  the  moment  of  its  action  ;  ne- 
vertheless, in  those  asphyxia;  which  are  produced  by 
mephitic  vapour,  so  rapidly  does  death  come  on,  that 
the  black  blood  can  scarcely  have  had  the  time  to  ex- 
ert its  influence  upon  the  body.  The  principal  cause 
of  the  cessation  of  the  functions  is  manifestly  the  ac- 
tion of  the  pernicious  substance. 

These  considerations,  then,  incline  me  to  believe, 
that  these  substances  pass  into  the  blood  through  the 
lungs,  and  that  in  circulating  with  the  blood  they  carry 
to  the  organs  the  immediate  cause  of  their  death. 
Such  passage  into  the  blood  has  already  been  suspected 
by  many  physicians  ;  the  truth  of  the  fact  appears  to 
be  indubitably  proved  by  the  following  reflections. 

j  st,  It  can  hardly  be  doubted,  that  the  poison  of  the 
viper  and  many  other  venomous  animals,  and  that  the 
saliva  of  rabid  animals,  pass  into  the  system  of  the 
blood,  and  are  taken  up  either  by  the  veins  or  the  lym- 
phatics. 

2dly,  It  appears  to  be  very  certain,  that  a  portion  of* 
the  atmospheric  air  is  actually  absorbed  through  the 
mucous  membrane  of  the  lungs  itself,  and  not  by 
means  of  the  absorbent  system.  Now,  if  this  be  the 
case,  I  know  not  what  should  hinder  the  passage  of 
mephitic  vapour  in  the  same  way.  We  are  not  suffi- 
ciently acquainted  with  the  limits  of  the  particular 
sensibility  of  the  membrane  of  the  air  cells,  to  say  that 
it  cannot  give  a  passage  to  such  vapour.  Sdlyy 
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Sdly,  The  respiration  of  an  ah'  which  has  been 
charged  with  the  exhalations  arising  fipm  oil  of  tur- 
pentine, communicate  a  particular  smell  to  the  urine. 
It  is  thus  that  this  fluid  is  affected  from  the  residence 
of  the  persons  in  a  newly  varnished  room.  In  this 
case  it  is  evidently  by  the  lungs  in  part,  that  the  odo- 
riferous fluid  has  its  passage  into  the  blood,  and  so  on 
to  the  kidneys.  In  fact,  I  have  often  assured  myself 
by  breathing  out  of  a  bottle  through  a  tube,  air  so 
charged  (in  which  case  it  could  not  act  on  the  cutaneous 
surface)  that  the  smell  of  the  urine  undergoes  a  change. 
If,  then,  the  lungs  will  admit  a  variety  of  substances, 
which  do  not  enter  into  the  composition  of  respirable 
air,  for  what  reason  should  they  not  admit  the  niephitic 
vapour  of  mines  and  subterraneous  places. 

4thly,  The  respiration  of  humid  air  produces  dropsy. 
The  extent  of  the  fact  has  been  exaggerated,  indeed, 
but  the  fact  itself  is  true.  It  proves,  that  an  aqueous 
fluid  may  pass  into  the  blood,  and  consequently  that 
other  substances  may  pass  into  it  also. 

5thly,  If  an  animal  be  asphyxiated  in  sulfurated 
hydrogenous  gas,  and  a  plate  of  metal  some  time  after 
its  death  be  placed  under  one  of  its  muscles,  the  sur- 
face of  the  plate  contiguous  to  the  muscle,  will  be  sen- 
sibly sulfurated.  The  foreign  principle,  then,  which  is 
here  united  with  the  hydrogen,  must  have  been  intro- 
duced into  the  circulatory  torrent  by  the  lungs,  anil 
have  penetrated  with  the  blood  into  all  the  parts.  The 
deputies  of  the  institute  have  observed  this  phenomenon 
in  their  experiments.  I  have  made  a  similar  remark 
in  asphyxiating  animals  with  nitrous  gas.  A  phe- 
nomenon of  the  same  nature  accompanies  the.  exhibi- 
tion of  mercury. 

From  the  above,  we  have  nearly  a  right  to  conclude, 
that  the  different  deleterious  substances  of  which  the 

Grasses 


240 


gasses  are  the  vehicles,  do  actually  pass  into  the  blood> 
and  so  affect  the  organs'.  Of  this  matter,  however,  I 
shall  adduce  some  further  proofs. 

I  have  ascertained  by  a  number  of  experiments,  that 
atmospheric  air,  or  any  other  aeriform  fluid,  may  be 
made  to  pass  into  the  blood  without  alteration. 

Divide  the  trachea  of  a  dog,  inject  the  air-cells 
strongly  with  common  air,  and  continue  to  retain  it  in 
the  lungs.  The  animal  will  immediately  discover  signs 
of  great  distress  and  agitation;  if  an  artery  now  be 
opened,  the  blood  will  be  emitted  in  a  frothy  state. 

If  hydrogen  have  been  employed,  it  may  easily  be 
ascertained  that  the  nature  of  the  fluid  is  unchanged, 
by  placing  a  candle; over  the  bubbles  which  are  dis- 
engaged. 

When  the  blood  for  the  space  of  thirty  seconds  has 
flowed  in  this  state,  the  animal  life  of  the  creature  will 
be  finished,  and  death  insue,  with  all  the  symptoms 
which  accompany  the  insufflation  of  air  into  the  black 
blooded  system  of  vessels.  The  re-admission  of  air 
into  the  lungs,  will  have  no  effect  in  restoring  the  ani- 
mal to  life,  for  as  soon  as  frothy  blood'can  flow  from 
any  one  of  the  arteries,  it  must  alreadv  have  affected 
the  brain  with  its  pernicious  influence. 

In  this  case  it  may  be  perceived,  that  the  causes  of 
death  are  the  same  as  those  which  proceed  from  the 
insufflation  of  air  into  a  vein.  In  the  one  instance  the 
air  passes  at  once  from  the  lungs  into  the  arterial 
systemi  In  the  other,  from  the  veins  across  the  lungs 
and  then  into  the  arteries. 

When  we  open  the  bodies  of  animals,  which  have 
been  killed  in  these  experiments,  the  whole  apparatus 
of  the  red  blooded  vascular  system,  is  found  to  btf 
filled  with  air  bubbles-  of  various  sizes.  In  some  cir- 
cumstances, the  blood  will  be  transmitted  in  the  same 
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State  into  the  general  capillary  system,  and  from  thence 
inlojthe  veins;  in  others  it  will  be  stopped  in  the  capillary 
system,  and  in  such  cases,  though  the  circulation  may 
have  continued  for  some  time  after  the  suspension  of 
the  animal  life,  not  a  single  particle  of  air  will  be  dis- 
covered in  the  veins. 

In  these  experiments  which  I  have  frequently  re- 
peated, I  have  never  found  that  the  least  fissure  has 
been  made  in  the  bronchia?  ;  nevertheless,  I  confess" 
that  it  is  difficult  to  say,  whether  this  be  so  in  their 
last  ramifications.  The  following  phenomenon,  how- 
ever, may  throw  some  light  upon  the  subject ;  for  as 
often  as  air  is  pushed  into  the  lungs  with  great  violence, 
there  will  be  produced  an  emphysema  of  the  breast,  or 
neck,  from  the  infiltration  of  this  fluid  among  the 
cellular  texture,  in  addition  to  its  passage'  into  the 
blood.  But  if  the  impulse  be  moderate,  and  the  quan- 
tity of  air  injected  not  much  beyond  the  measure  of  si 
full  inspiration,  it  will  pass  iato  the  blood  only,  and 
not  into  the  cellular  texture. 

The  experiments  of  which  1  have  given  the  detail, 
exemplify  phenomena  which  do  not  indeed  take  place 
in  the  ordinary  process  of  inspiration,  and  therefore  I 
allow  that  no  very  rigorous  induction  can  be  drawn 
from  them,  with  respect  to  the  passage  of  deleterious 
Substances  into  the  mass  of  the  blood  ;  nevertheless 
it  appears  to  me,  that  they  very  much  confirm  the  pro- 
bability of  such  fact,  which  besides  is  demonstrated  by 
many  of  the  preceding  remarks.  I  shall  conclude, 
then,  that  such  passage  is  real.  In  fact,  we  have  seeii 
1st,  that  the  sole  transmission  of  the  black  blood  into 
the  arteries,  will  not  account  for  the  infinitely  various 
phenomena  exemplified  in  the  different  sorts  of  as- 
phyxia? ;  2dly,  that  the  simple  contact  of  the  deleterious 
sabstance  with  the  nerves  of  the  lungs,  can  by  no 
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means  be  the  cause  of  a  death  so  rapid  as  that  which 
is' occasioned  by  these  accidents;  Sdly.  that,  therefore, 
we  are  forced  as  it  were  to  suspect  the  passage  of  the 
poison  itself  into  the  blood  ;  4thly,  that  a  number  of 
considerations  are  in  favor  of  such  suspicion,  and  thus 
that  the  fact  is  proved  both  directly  and  indirectly.* 

This  principle  being  once  established,  a  variety  of 
results  must  flow  from  it.  Of  the  first' of  these,  of  the 
mode  of  action,  namely,  which  the  deleterious  substance 

t 

must  exercise  upon  the  different  organs,  I  shall  say 
nothing,  having  nothing  to  offer  but  conjecture. 

I  shall  accordingly  content  myself  With'  enquiring 
what  system  it  is  which  is  particularly  influenced  by 
these  substances,  when  mingled  with  the  blood. — Now, 
1st,  this  system  appears  to  be  the  nervous  one,  and 
that  portion  of  it  especially,  which  presides  over  -Jte' 
the  parts  of  the  animal  life,  the  organic  functions  being 
only  secondarily  affected  ;  Sdly,  of  all  the  nervous 
system,  the  brain  is  that  part  which  is  the  most  affected  ; 
3dly,  under  this  re  lation  Monsieur  Pinel  appears  to 
me  to  have  been  right,  in  placing  some  of  the  as- 
phyxias (those  for  instance  which  are  occasioned  by 
the  presence  of  a  deleterious  substance)  among  the 
neuroses.  On  this  head  the  following  considerations 
should  leave  us  little  doubt. 

1st,  In  all  the  asphyxia?,  when  the  presence  of  a  dele- 
terious substance  cannot  be  doubted,  the  symptoms 
consist  of  two  general  and  opposite  sets  of  phenomena, 
of  spasm  and  torpor.  Of  two  workman  who  had  come 
up  out  of  the  sewer  of  the  street  St.  Andre  des  Arcs,  the 
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*  The  above  experiments  explain  the  manner  in  which 
emphysema  is  produced  from  any  very  violent  exertion  of  the 
muscles  of  the  chest. 


tne  sat  himself  clown  upon  a  bulk,  and  fell  into  a  state 
of  asphyxia ;  the  other  with  irregular  convulsive  move*- 
irents,  proceeded  as  far  as  the  rue  Battoir,  and  then 
fell  down  asphyxiated.  The  Sienr  Verville,  in  conse- 
tjnencs  of  inhaling  the  breath  of  a  man  who  was  lyirig 
in  a  state  of  asphyxia  from  the  vapour  of  lead,  fell 
down  suddenly,  and  in  a  short  time  became  convulsed. 
The  vapour  of  charcoal  intoxicates,  as  it  is  said.  I 
have  seen  animals  asphyxiated  with  other  gasses,  and 
perishing  with  a  stiffness,  such  as  could  be  produced 
only  by  the  most  violent  spasm.  The  center  of  all 
these  symptoms,  and  the  organ  from  which  they  ema- 
nate, undoubtedly  is  the  brain,  and  they  depend  upon 
its  irritation  or  compression. 

2dly,  The  animal  life  is  always  interrupted  before 
the^organic  life,  wherever  the  asphyxiating  cause  has 
been  of  a  compound  nature.  Now  the  center  of  the 
animal  life  is  the  brain. 

Sclly,  I  have  proved  when  the  animal  perishes  from, 
the  circulation  of  {he  black  blood  in  the  arteries,  that 
the  brain  is  especially  affected  even  then  ;  but  in  the 
same  way,  that  is,  by  the  cephalic  arteries,  the  deletions 
substance  itself,  may  be  introduced  into  the  brain. 

4thly,  I  have  pushed  a  variety  of  deleterious  gasses 
{for  example,  sulphurated  hydrogen)  into  the  brain^ 
and  also  some  of  those  substances  which  vitiate  the 
nature  of  these  gasses.  The  animal  has  always  pe- 
lished  with  symptoms  of  spasm,  or  torpor,  and  in  ge- 
neral the  death  which  is  occasioned  by  the  different 
gasses,  is  always  similar  to  that  which  is  produced  by 
the  introduction  of  pernicions  substances  into  the 
brain. 

5thly,  The  consequences  of  these  asphyxias,  when, 
lile  has  been  restored,  invariably  suppose  a  lesion  of 
thecercbral  system,  such  consequeuces  consist  of  palsy, 

tremor^ 


244 


tremour,  wandering  'pains,  and  derangements  of  the  ex- 
terior apparatus  of  the  senses. 

From  all  these  multiform  experiments  and  conside- 
rations, we  may  surely  conclude,  that  it  is  on  the  brain 
and  nervous  system  that  the  deleterious  principle,  in- 
troduced into  the  blood,  must  act ;  from  the  death  of 
these  parts,  that  of  the  others  is  derived. 

In  this  case  the  different  organs  no  doubt  are  directly 
enfeebled,  and  may  perhaps  be  immediately  affected 
by  those  principles,  which  flow  into  them  together 
with  the  blood,  but  all  such  phenomena,  are  even  more 
visible  in  the  animal,  than  in  the  organic  life. 

Let  us  not  forget  however,  that  a  part  at  least  of  the 
cause  of  this  sort  of  death,  consists  in  the  influence  of 
the  venous  blood  upon  the  organs,  and  that  this  in- 
fluence must  ever  be  in  proportion  to  the  length  of 
time  that  such  blood  continues  to  circulate.  The 
differences  then  which  are  found  in  the  asphyxias,  may 
be  said  to  proceed  frorri.  the  greater  or  less  effect  of 
the  venous  blood  upon  the  system,  from  the  different 
nature  of  the  various  deleterious  substances  inspired, 
and  from  the  age  and  temperament  of  the  individual 
affected. 

§■11.  Tn  the  greater  number  of  diseases,  death  com- 
mences in  the  lungs. 

I  have  just  spoken  of  sudden  death.  I  shall  now 
enlarge  a  little  on  that  which  is  the  slow  effect  of 
disease.  Physicians  must  be  well  persuaded,  that  by 
far  the  greater  number  of  diseases,  put  an  end  to  life  by 
an  affection  of  the  lungs.  Whatever  be  the  seat  of 
the  principal  affection,  be  it  either  an  organic  lesion, 
or  a  general  disorder  of  the  system,  the  action  of  the 
lungs  in  the  latter  moments  of  existence,  becomes 
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embarrassed,  the  respiration  difficult,  anil  the  oxy elation 
of  the  blood,  but  slowly  effected  ;  accordingly  this  fluid 
must  pass  into  the  arteries,  almost  in  the  venous  state. 

The  organs  therefore  which  are  already  enfeebled, 
must  be  much  more  readily  affected  by  the  pernicious 
influence  of  such  blood,  than  those  which  are  subject 
to  it,  in  the  different  cases  of  asphyxia.  In  this  way 
the  loss  of  sensation,  and  intellect,  are  very  shortly  the 
effect  of  embarrassment  in  the  lungs;  and  ensue  as 
soon  as  the  brain  begins  to  be  penetrated  with  the  fluid 
which  is  so  transmitted  to  it. 

By  degrees  the  heart  and  all  the  organs  of  the  inter- 
nal life,  cease  also  to  move.  It  is  here  the  black  blood 
which  arrests  these  vital  motions,  which  have  already 
.been  enfeebled  by  the  disease.  Such  weakness,  the 
consequences  of  the  disease,  is  very  rarely  the  im- 
mediate cause  of  death,  it  only  prepares  it,  by  render- 
ing the  organs  more  susceptible  of  the  alteration  in 
the  healthy  state  of  the  blood.  Such  alteration  is 
almost  always  the  immediate  cause  of  death.  The 
disease,  then  is  only  an  indirect  cause  of  death  in  ge- 
neral, it  kills  the  lungs,  and  the  death  of  the  lungs 
occasions  that  of  all  the  other  parts. . 

From  hence  it  may  be  easily  conceived,  why  the 
small  quantity  of  blood  contained  in  the  arterial  system, 
of  the  subject,  is  almost  always  black.  For  1st,  the 
greater  number  of  deaths  begin  by  the  lungs.  2dly, 
We  shall  see  that  those  which  have  their  commence- 
ment in  the  brain,  are  equally  the  cause  of  this  phenor 
menon.  Accordingly  there  can  be  only  those,  in  which 
the  heart  ceases  suddenly  to  act,  after  which  the  red 
blood  can  be  found  in  the  aortic  ventricle,  and  auricle. 
Such  appearance  is  seldom  found,  excepting  in  the 
bodies  of  persons  who  have  perished  from  extensive 
hemorbagy. 

From 
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"From  the  frequency  of  deaths  beginning  with  ao 
embarrassment  of  the  lungs,  may  be  conceived  also  the 
reason,  why  this  organ  is  so  frequently  gorged  with 
blood  in  the  carcase  in  general,  the  longer  the  agony, 
the  heavier  and  fuller  are  the  lungs.  When  such  ful- 
ness is  found,  together  with  black  blood  in  the  red 
blooded  system,  whatever  the  disease  may  have  been, 
it  may  be  pronounced  that  death  has  begun  in  the 
lungs.  In  fact  the  concatenation  of  the  phenomena 
of  death  is  from  one  of  ttie  three  organs,  from  the  lung- 
brain,  or  heart,  to  all  the  others.  Now  when  death 
begins  in  the  heart,  the  pulmonary  vessels  are  gene- 
rally empty,  and  there  is  red  blood  in  the  aortic  system. 
On  the  other  hand,  if  death  have  began  in  the  brain, 
there  is  then  indeed  a  certain  quantity  of  blood  in  the 
arteries,  but  the  lungs  are  empty,  unless,  when  gorged 
with  blood,  by  some  antecedent  affection. 


CHAPTER  the  TENTH 


Or  the  Influence  of  the  Death  o?  thb, 
J3rain  over  that  of  the  Lungs. 

AS  soon  as  the  human  brain  ceases  to  act,  the 
functions  of  the  lungs  are  suddenly  interrupted  ;  this 
phenomenon,  which  is  constantly  observed  in  the  red 
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anil  wavm  blooded  animals,  can  happen  pnly  in  two 
ways.  1st,  Because  the  action  of  the  brain,  is  directly 
necessary  to  that  of  the  lungs,  or  2dly,  because  the 
latter  receives  from  the  former,  an  indirect  influence 
by  means  of  the  intercostal  muscles  and  diaphragm,  an 
influence,  which  ceases  with  the  activity  of  the  cerebral 
mass.  Let  us  try  to  determine  which  of  these  two 
modes  is  that  of  nature. 

^T.  Is  it  directly  that  the  lungs  cease  to  act  upon  the 
death  of  the  brain  ? 

I  shall  have  proved  that  the  death  of  the  brain,  is 
not  immediately  the  occasion  of  that  of  the  lungs,  if  I 
can  determine  that  there  is  no  immediate  influence 
exercised. by  the  first,  upon  the  second  of  these  organs, 
now,  this  essential  principle  may  be  easily  demon- 
strated by  experiment. 

The  brain  can  exercise  an  immediate  influence  on 
the  lungs,  pnly  by  means  of  the  par  vagum  ox  .the 
great  sympathetic  nerve,  the  only  nerves,  which 
according  to  the  common  opinion,  .establish  a  com- 
munication between  the  two  organs  (an  opinion  how- 
ever which  is  erroneous,  as  the  great  sympathetic  is 
pnly  an  agent  of  communication  between  the  organs 
and  the  ganglions  of  the  system.)  Now  1st,  the  in- 
fluence which  is  derived  by  the  lungs  from  the  par 
vagum,  is  not  actually  necessary  for  them  to  act.  The 
fallowing  experiments  will  show  the  truth  of  this 
asssertion. 

1st,  Irritate  the  par  vagum  on  one  or  both  sides,  an<3 
the  respiration  of  the  animal  will  be  somewhat 
quickened  ;  but  such  appearance  is  no  proof  of  an  im- 
mediate influence,  for  any  wound  of  the  neck,  or  any 
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wound  whatever,  provided  that  it  be  the  occasion  of 
considerable  pain,  will  be  the  cause  of  a  similar  pheno- 
menon. 

2ndly,  Cut  one  of  the  nerves,  and  the  respiration 
will  be  at  once  affected,  as  when  the  nerve  is  irritated; 
but  as  soon  as  the  pain  ceases,  the  embarrassment  of 
the  lungs  will  disappear ;  and  at  the  end  of  four  and! 
twenty  hours,  the  phenomena  of  life  be  concatenated 
with  their  accustomed  regularity. 

3dly,  Divide  these  nerves  on  both  sides.  In 
this  case  the  breathing  will  be  much  more  pre- 
cipitated, and  will  not  return  to  its  ordinary  state,  as 
in  the  preceding  experiment ;  it  continues  laborious 
for  four  or  five  days,  and  the  animal  perishes. 

From  the  two  latter  experiments  it  follows,  that  the 
par  vagum  is  indeed  necessary  to  the  phenomena  of 
respiration,  and  that  the  brain  must  exercise,  of  course, 
an  influence  over  this  function,  but  at  the  same  time, 
it  may  be  seen,  that  without  the  immediate  influence 
of  the  brain,  the  lungs  will  continue  in  play,  and  con- 
sequently that  the  interruption  of  such  influence,  as 
when  the  brain  is  injured,  will  not  be  an  immediate 
obstacle  to  the  continuation  of  the  pulmonary  actions. 

The  question  whether  the  functions  of  the  lungs  are 
more  immediately  connected  with  the  influence  de- 
rived from  the  ganglions,  may  be  decided  by  the.  fol- 
lowing facts. 

1st,  It"  on  the  one  and  the  other  side  of  the  neck, 
the  nervous  thread  be  cut,  which  is  usually  regarded 
as  the  trunk  of  the  great  sympathetic,  there  iellows 
little  or  no  alteration  in  the  phenomena  of  respiration. 

Qd\y,  If  the  par  vagum  and  the  great  sympathetic  be 
divided  at  the  same  time  on  both  sides  of  the  neck,  the 
animal  will  die  after  a  certain  time,  and  much  in  the 
ame  way,  as  w  hen  only  the  par  vagum  is  divided. 


249 


Sclly,  When  we  divide  the  sympathetic  nerve  u% 
the  neck,  we  do  not  deprive  the  lungs  of  the 
nerves  which  come  from  the  first  thoracic  ganglion  ; 
now  these  nerves  may  contribute  to  keep  up  the  action 
of  the  lungs,  since,  as  I  have  said,  each  ganglion  is  a 
nervous  center,  capable  of  emitting  its  own  peculiar 
irradiations,  independently  of  the  other  centers,  with 
which  it  communicates. 

But  whether  the  nerves,  which  are  derived  from  the 
first  thoracic  ganglion,  do  really  assist  the  functions  of 
the  lungs,  I  have  not  been  able  to  ascertain  by  experi- 
ments on  the  nerves  themselves,  for  such  is  the  posi- 
tion of  the  first  thoracic  gongiion  in  most  animals,  that 
it  cannot  betaken  away  without  doing  so  much  injury 
to  the  parts  as  would  kill  the  creature,  or  throw  it  into 
such  agitation,  as  wholly  to  confound  the  phenomena 
of  which  we  are  in  search,  with  those  of  a  general  dis- 
tress and  trouble.  From  analogy,  however,  and  from 
the  destruction  of  other  ganglions,  by  which  the  in- 
ternal organs  are  supplied,  we  should  not  have  a  right 
to  suppose  that  the  lungs  would  cease  to  act,  when  the 
ganglion  in  question  is  destroyed. 

Besides,  the  following  reasons  appear  to  me  to  prove 
unquestionably,  the  principle  which  I  advance.  If 
great  lesions  of  the  brain  have  the  effect  of  suddenly 
interrupting  respiration,  because  this  organ  can  no 
longer  influence  the  lungs  by  means  of  the  nerves, 
which  come  fiom  the  first  thoracic  ganglion,  it  is  evi- 
dent that  if  all  communication  between  the  brain  and 
this  ganglion  be  taken  away, such  influence  must  cease, 
and  respiration  be  suspended ;  but  if  we  divide,  s?s 
Cruikshanks  has  done,  the  spinal  marrow  on  a  level 
with  the  last  of  the  cervical  vertebras,  the  animal  will 
continue  to  live  and  breathe  for  a  length  of  time,  not- 
withstanding the  want  of  communication  between  the 
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jbijain  and  the  lungs,  by  means  of  the  first  thoracis 
ganglion.  From  .the  above  experiments,  we  may  con- 
clude, that  tlie  brain  does  not  exercise  any  direct  and 
actual  influence  over  the  lungs,  and )consequently;  that 
other  causes  must  be  sought  for,  if  we  mean  to  account 
tor  that  sudden  and  instantaneous  cessation  of  the  func- 
tions of  the  Litter  of  these' organs,  when  those  of  the 
former  are  suspended. 

There  exists,  notwithstanding,  a  phenomenon  which 
seems  to  cast  some  doubt  upon  the  conclusion  which  I 
have  deduced,  and  in  the  principle  which  it  establishes. 
I  speak  of  the  sudden  difficulty  of  respiration,  and  that 
impeded  circulation  which  are  occasioned  by  violent 
pain.  This  distress  appears  to  indicate  that  the  heart 
and  the  lurjgs"  are  dependent  immediately  upon  the 
brain  ;  for  the  distress  is  in  the  brain,  say  the  greater 
number  of  authors,  and  the  affection  of  the  heart  and 
Iung3,  a  consequence  of  the  reaction  of  the  brain  ;  but 
here  let  it  be  remembered,  that  almost  all  pain  is  made 
up,  first  of  sensation,  and  secondly  of  some  emotion  or 
passion.  Now  as  I  have  proved  at  length,  in  the 
former  part  of  this  work,  all  passion  and  emotion  have 
their  seat  in  the  internal  viscera,  and  thus  it  will  ap- 
pear,  that  the  trouble  which  in  such  case  is  felt  in  the 
heart  and  lungs,  does  not  depend  upon  the  brain  for 
its  cause,  but  is  the  immediate  effect  of  the  passion, 
or  emotion,  which  accompanies  the  sensation.  The 
following  considerations  will  bear  me  out  in  this  con- 
clusion. ' 

1st,  In  many  instances  the  dyspnea  and  impeded 
circulation,  precede  the  pain.  Examine  the  thorax,  and 
place  your  hand  upon  the  heart  of  a  man  about  to  un- 
dergo an  operation,  and  you  will  be  easily  convinced 
cf -this  trail*? 

2dly, 


Cdljj  There  is  sometimes  a  manifest  disproportion 
between  the  sensation  of  pain,  arid  the  distress  which 
is  experienced  about  the  heart,  and  in  breathing.  I  have 
known  the  operation  of  cutting  away  the  prepuce  im  - 
mediately fatal.  Now  in  this  case,  it  surely  could  not 
be  pain  which  killed  the  man. 

Sdly,  There  are  many  persons  who  ,are  capable  of 
supporting  violent  pajri,  with  resolution'.  Place  youi* 
hand  upon  the  heart  of  such  persons,  and  no  agitation 
whatever  will  be  felt  there.  Nevertheless,  their  per- 
ception of  pain  must  be  what  it  is  in  other  persons. 

'  4thly,  In  the  course  of  an  operation,  we  are  not  to 
judge  of  the  patient's  state  of  mind,  from  his  cries,  or 
silence.  This  sign  is  very  deceitful;  because  a  man 
may  be  sufficiently  master  of  himself  to  overpower  the 
influence  of  his'  internal  organs.  We  must  examine 
the  Heart  and  lungs;  their  functions,  if  I  may  allow 
myself  the  expression,  are  the  the^rSmeter  of  the  af- 
fection^ of  the  mind.  It  is  not  without  reason,  that 
the  actor  who  plays  the  part  of  a  courageous  man, 
takes  hold  upon  the  Hand  of  him  whom  he  wishes  to 
set  at  ease,  and  lays  it  on  his  heart.  The  exterior 
movements  of  the  passions,  are  not  a  fair  criterion  of 
0  the  inward  feelings  of  the  individual,  for  these 
movements  may  be  feigned  as  well  as  real :  feigned  if 
they  originate  in  the  brain  :  real  if  they  have  their 
sources  in  the  heart; — in  the  first  case  voluntary,  in 
the  .second  involuntary.  Touch  the  pulse  of  the 
angry  man,  if  yoy  wish  to  know  whether  he  really  is 
in  anger.  '  When  I  see  a  woman  weeping  or  convulsed 
at  any  distressing  news,  and  find  her  pulse  in  its  na- 
tural state,  T  know  what  to  judge  of  her  affliction  — 
On  the  contrary,  if  her  grief  he  concentrated,  but  her 
heart  beat  strongly,  or  her  pulse  have  been  suddenly 
depressed,  I  know  that  she  feigns  a  calm  which  she  does 
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not  feel.  To  judge  correctly,  we  must  always  compare 
the  external  movement  with  the  state  of  the  internal 
organs.  There  could  be  no  deceit,  were  it  possible  to 
distinguish  the  involuntary  movements  produced  in  a 
state  of  passion,  by  the  action  of  the  heart  upon  the 
brain,  and  then  by  the  reaction  of  the  brain  upon  the 
museles,  from  the  voluntary  movements  which  are  oc- 
casioned by  the  simple  action  of  the  brain  upon  the 
locomotive  system. 

However  strong  may  be  the  pain  which  has  been  the 
occasion  of  the  dyspnea,  and  impeded  circulation,  of 
which  we  have  heen  speaking,  this  dyspena  and  dis- 
tress about  the  precordia,  will  cease,  provided  only 
that  the  pain  be  continued.  Nevertheless,  if  the  re- 
action of  the  brain  were  the  real  cause  of  the  distress  in 
question,  the  contrary  should  be  the  case;  for  the  con- 
tinuation of  the  affection  of  the  brain,  should  continue 
also  to  cause  its  re-action.  But  here  the  effect  of  habit 
is  evident,  though  the  pain  subsists  ;  the  brain  indeed 
continues  to  be  affected,  but  the  internal  organs  cease 
to  be  so.  It  may  be  easily  perceived,  that  I  am  not 
here  speaking  of  those  eases,  where  the  action  of  the 
heart  and  lungs  has  been  deeply  troubled  by  the  effect 
of  pain. 

To  the  above  considerations  I  might  add  many 
others,  with  the  view  of  proving,  1st,  that  although  the 
brain  be  the  seat  of  the  pain,  it  is  not  the  source  of 
those  affections  of  the  internal  organs,  which  are  oc- 
casioned by  such  pain ;  2ndly,  that  these  affections 
depend  upon  an  emotion,  which  is  absolutely  distinct 
from  sensation  of  whatever  kind,  both  in  its  nature  aud 
effects. 


§  II.  Is  it  indirectly  that  the  lungs  cease  to  act  upon 
the  death  of  tlve  brain. 

Since  the  death  of  the  lungs,  upon  the  cessation  of 
the  cerebral  action,  is  not  direct,  there  must  exist 
between  the  brain  and  the  lungs,  some  intermediate 
agents,  the  cessation  of  whose -functions,  occasion  the 
cessation  of  those  of  the  lungs.    These  agents  are  the 
diaphragm,  and  intercostal  muscles ;  for  they  depend 
immediately  upon  the  brain  by  means  of  the  nerves, 
which  they  receive  from  it,  and  consequently  become 
paralytic  on  the  death  of  the  brainy  the  following  ex- 
periments are  a  proof  of  the  fact. 

1st,  Cruikshanks  divided  the  spinal  marrow  of  a 
closr  between  the  last  cervical,  and  the  first  dorsal 
vertebrae.  The  intercostal  muscles  accordingly  were 
immediately  paralyzed,  and  the  breathing  of  the  animal 
continued  to  be  made  by  the  diaphragm  onl)r,  which 
receives  the  phrenic  nerve  from  a  point  above  the 
section.  In  this  experiment,  it  is  easy  to  judge  of  the 
strong  action  of  the  diaphragm,  by  that  of  the  abdo- 
minal muscles. 

Sndly,  If  the  phrenic  nerves  only  be  divided,  the 
diaphragm  becomes  immoveable,  and  then  the  res- 
piration of  the  animal  is  effected  by  the  intercostal 
muscles  only. 

Srdly.  After  the  two  preceding  experiments,  the 
animal  will  live  for  a  considerable  time,  but  if  the 
phrenic  nerves,  and  the  spinal  marrow,  towards  the 
end  of  the  neck',  be  divided  at  the  same  time,  or  what 
comes  to  the  same  thing,  if  the  spinal  marrow  be  cut 
above  the  origin  of  the  phrenic  nerves,  then  all  com- 
munication between  the  brain  and  the  active  agents 
•of  respiration  is  cut  olf,  and  death  follows  of  course. 

4thly, 
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4th\y.  1  Iiavc  frequently  observed,  that  half  an  inch 
of  iHfluence  in  the  place  where  the  spinal  marrow  is 
divided,  produces  such  a  difference  in  its  consequences, 
that  in  the  one  case  the  death  is  sudden,  and  super- 
-venes  in  the  other  only,  after  an  interval  of  fifteen  or 
twenty  hours.  In  dissecting  the  carcases  of  animals 
killed  in  this  manner,  I  have  constantly  observed  that 
the  difference  depended  always  upon  the  circumstance* 
of  the  phrenic  nerve  being  cut  or  not. 

From  these  experiments  then  it  is  evident,  that  res- 
piration ceases  on  a  sudden,  and  in  the  following  man- 
ner, in  all  lesions  of  that  part  of  the  nervous  system, 
which  is  placed  above  the  origin  of  the  phrenic  nerves- 
1st,  There  is  an  interruption  of  action  in  the  voluntary 
nerves,  which  are  placed  below  the  point  of  lesion,  and 
consequently  in  the  phrenic  and  intercostal  nerve?. 
Sdly,  A  paralysis  of  almost  all  the  muscles  of  the  ani- 
mal life,  and  particularly  of  the  diaphragm  and  inter- 
costal muscles.  3rdly,  A  cessation  of  the  mechanical 
phenomena  of  respiration.  4thly,  A  suspension  of  the 
chemical  phenomena  of  respiration.  The  interruption 
of  all  these  movements,  is  as  rapid  as  their  concatena- 
tion is  prompt,  in  the  natural  order. 

Jt  is  thus  that  those  persons  perish,  who  experience 
any  great  lesion  of  the  spinal  marrow,  between  the 
brain  and  the  origin  of  the  phrenic  nerves.  Physiciai  - 
have  been  very  much  embarrassed,  in  fixing  with  pre- 
■f.Sjwualu  cision  the  spot,  when  a  w  omul  of  the  medulla^ceases 
to  be  mortal;  from  what  I  have  advanced,  the  limit  is 
easily  assigned.  From  the  same  causes,  concussion, 
And  compression  of  the  brain,  are  also  fatal. 

We  should  observe  notwithstanding,  that  these 
different  causes  of  death,  may  act  with  various  degrees 
of  imensiiy.  If  they  net  but  feebly,  they  affVct  the 
intellectual  functions  only;  for  these  functions  aro 
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always  the  first  to  be  altered,  in  all  lesions  of  the  brain: 
however  small.  If  the  lesion  be  greater,  the  affection 
extends  to  the  muscles  of  the  limbs,  and  convulsion  or 
palsy  ensue.  Lastly,  if  the  lesion  be  very  great,  the 
whole"' of  the  muscles  of  the  animal  life,  the  intercostal* 
and  diaphragen,  a3  well  as  the  others,  are  parttlyzed, 
arrd'  death  fellows. 

We  now  can  reply  to  th<»  question  proposed  at  the 
beeinin?  of  this  section,  and  affirm. that  the  death  of 
the  lungs  is  occasioned  indirectly,  by  the  death  of  the 
brain. 

It  follows  also,  from  the  principles  which  are  above 
established,  that  respiration  is  a  mixed  function,  a 
function  placed }  as  it  were , between  the  two  lives,  to 
which  it  serves  as  a  point  of  contact,  belonging  to  the 
animal  life  by  its  mechanical  functions,  and  to  the  or- 
ganic life,  by  its  chemical  functions  j  and  hence  we 
have  the  reason^  o  doubt,  why  the  existence  of  the 
lungs  is  as  much  connected  with  that  of  the  brain,  as 
with  that  of  the  heart. 

It  may  be  observed  in  the  series  of  animals,  that  in 
proportion  as  the  organization  of  the  brain  is  straitened, 
a  number  of  the  phenomena  of  respiration  also  are 
lost.    In  birds,  and  the  mammalia,  this  function  as  well 
as  tho  brain,  is  much  more  developed  than  it  is  in  the 
classes  of  fiBh  and  reptiles.    It  is  known,  that  the 
nervous  system  of  those  animals  which  breathe  by  tra-^  Aj^xj^uCft. ,  ot  | 
cheat  is  less  perfect  than  in  those  which  breathe  by  kt^tfw^ 
lungs ;  and  that  in  those,  where  there  is  no  nervous  fty*.  t^^ty^ 
tern,  that  ot  respiration  disappears  also. 

In  general,  there  is  a  reciprocal  relation  between  the 
brain  and  the  lungs,  especially  in  birds  and  the  mam- 
malia. The  first  of  these  occasions  the  action  of  the 
second,  by  raising  the  ribs  and  favoring  the  entrance 
of  air  into  the  bronchia; ;  the  second  alio  keeps  up  the 
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activity  of  the  first,  by  means  of  the  red  blood  which 
it  sends  thither. 

It  would  be  art  interesting  speculation^  enquire  into 
the  relation  of  the  nervous  system  with  that  of  respira- 
trbn.in  the  class  of  insects;  for  as  they  receive  the  air 
by  points,  which  open  externally,  there  seems  to 
be  no  mechanical  action  in  the  process  of  their  breath- 
ing, and  thus  the  function  appears  with  them  to  belong 
enthely  to  the  organic  life. 


CHAPTER  the  ELEVENTH, 


Ofthe  influence  of  the  Death  of  the  Brain» 
over  that  of  the  heart. 

IN  the  preceding  chapter  we  have  shewn  how  the 
Jungs  remain  inactive,  when  the  brain  ceases  to  act. — 
The  same  phenomenon,  under  the  same  circumstances, 
lakes  place  also  in  the  heart,  and  must  happen  either 
immediately  or  mediately. 

§  I.  Docs  the  Heart  cease  to  act  immediately  in  con~ 
sequence  ofthe  interruption  of  the  cerebral  action? 

The  greater  number  of  medical  men,  speak  in  much 

too  vainie  a  manner  ofthe  cerebral  influence;  They  do 
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riot  sufficiently  determine  its  extent  and  limits,  with 
respect  to  the  different  organs  of  the  system. 

It  is  evident  that  we  shall  have  answered  the  ques- 
tion proposed  at  the  head  of  this  section,  if  we  caii 
determine  what  the  influence  of  the  brain  is  with  re- 
gard to  the  heart.  Now,  we  have  every  reason  to 
suppose,  that  no  direct  influence  is  exercised  by  the 
former  over  the  latter  of  these  organs,  which,  on  the  con- 
trary, is  immediately  dependent  with  regard  to  its  ope- 
rations, on  the  movement  communicated  to  it  by  the 
blood.  This  assertion  is  by  no  means  a  new  one.  It 
has  been  admitted  by  all  sound  physiologists  ;  but  as 
many  opinions  in  medicine  are  founded  upon  a  con- 
trary principle,  it  will  riot  be  amiss  to  dwell  upon  it  a 
little.  It  is  equally  demonstrated  both  by  observation 
and  experiment — and  to  begin  with  the  former : 

1.  All  violent  irritation  made  upon  the  brain,  pro- 
duces either  partial,  or  general  convulsion  in  the 
muscles  of  the  animal  life.  Examine  those  of  the  or- 
ganic life,  on  the  contrary,  and  little  will  be  found 
amiss  in  their  actions. 

2dly,  All  compression  of  the  cerebral  mass,  whether 
made  by  pus,  water  or  blood,  has  ordinarily  the  effect 
of  paralyzing  the  voluntary  muscles  ;  but  so  long  as 
the  affection  does  not  extend  to  the  muscles  of  the 
breast,  the  action  of  the  heart  is  in  no  degree  dimi- 
nished. 

3dly,  Opium  and  wine*  when  taken  in  a  certain 
quantity,  diminish  the  cerebral  energy  for  the  moment,  -tW-tCvryi, 
and  render  the  brain  unfit  for  the  functions  of  the 
animal  life.   The  action  of  the  heart,  on  the  contrary, 
is  increased. 

4thly,  In  palpitation,  and  the  different  irregular 
movements  of  the  heart,  it  is  not  observable  that  the 
principle  of  these  derangements  exists  in  the  brain.— 
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In  tins  respect,  as  well  ason  the  subject  of  syncope,  Cul- 
len  has  been  mistaken.  The  brain  during  such  time, 
continues  in  action  as  usual. 

5thly,  The  numerous  phenomena  of  apoplexy,  and 
epilepsy,  and  concussion,  &c.  do  certainly  all  of  them 
tend  to  shew>  how  independent  the  heart  is  of  the 
brain. 

6ihly,  Every  organ  which  is  subject  to  the  direct  in- 
fluence of  the  brain,  is  for  that  very  reason  an  organ  of 
volition*  Now,  [  should  suppose,  that  few  persons  of 
the  present  da\  ,  would  be  inclined  to  maintain  with 
Stahl,  that  the  heart  is  among  the  number  of  such 
organs.  What  would  life  be,  were  we  able  at  will,  to 
suspend  the  action  of  the  organ,  by  which  the  system 
is  animated  ?  From  simple  observation,  then,  we 
might  conclude,  that  it  is  not  immediately  that  the 
heart  ceases  to  act,  when  the  functions  of  the  brain 
are  interrupted,  but  this  fundamental  datum  of  physi- 
ology and  pathology,  we  shall  further  establish,  upon 
actual  experiment. 

1st,  If  the  brain  of  an  animal  be  exposed,  and  irri- 
tated either  with  mechanical  or  chemical  agents,  a  va- 
riety of  alterations  will,  indeed,  be  produced  in  the  or- 
gans of  the  animal  life,  but  none  in  the  heart,  so  long 
as  the  muscles  of  the  breast  continue  to  perform  their 
functions. 

Cclly,  Experiments  made  in  the  same  manner  upon 
the  spinal  marrow  of  the  neck,  present  the  same  re- 
sults. 

r>(\]y,  If  the  eighth  pair  of  nerves  be  irritated,  the 
movements  of  the  heart  will  not  be  accelerated  ;  they 
trill  not  be  arrested  if  these  two  nerves  be  divided.  In 
all  these  experiments,  however,  we  must  be  careful  to 
make  a  proper  distinction  between  the  emotions  and 
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passions  of  the  animal,  and  what  it  really  suffers  frdni 
the  experiment. 

4thly,  The  nature  of  the  great  sympathetic  nerve,  I  -V.Ui.'ft'nW- 
suppose  to  be  known  ;  now  if  the  same  experiments  +hWI 
be  made  on  the  cardiac  branches  of  this  nerve,  as  were^*4-  ^^p^Sr 
made  upon  the  eighth  pair,  the  same  results  will  follow.  '~f0^^^^. 

I  do  not  offer  in  detail  the  whole  of  these  experi-  J-J  ;  0  VtfZI^ 
ments ;  the  greater  part  of  them  are  well  known  :  t ojipw, 
was  induced  to  repeat  them,  as  authors  are  not  agreed  *H^f^u^ 
upon  their  consequences.  7 

The  experiments  of  galvanism,  are  well  calculated 
to  throw  light  upon  the  relations  existing  between  the 
heart  and  the  brain  ;  these  I  have  taken  care  to  repeat 
with  the  utmost  exactness;  and  whatever  authors  may 
have  advanced,  they  are  all  in  favour  of  the  above  opi- 
nions—for 1st,  If  the  galvanic  apparatus  be  applied  to 
the  brain,  and  to  the  heart,  and  inferior  extremities  of 
a  frog,  and  the  communication  made  between  the  me- 
tals, there  will  constantly  be  seen  a  strong  contraction 
in  the  muscles  of  the  limb,  and  little  or  none  in  the 
heart.  The  same  will  be  the  case,  to  whatever  volun- 
tary muscle  the  zinc  be  applied.  2dly,The  same  results 
will  be  had,  on  the  communication  being  made  between, 
the  metals  applied^n  the  one  hand, to  the  spinal  mar- 
row above  the  giving  off  of  the  sympathetic,  and  on 
the  other  hand,to  the  heart,  and  any  of  the  voluntary 
muscles. 

3dly,  On  establishing  a  communication  between  the 
metals  applied  to  the  cardiac  nerves,  and  to  the  heart 
of  the  animal,  there  has  been  no  contraction  in  the 
heart.  In  all  these  essays,  the  natural  disposition  be- 
tween the  parts  which  serve  to  unite  the  two  organs,  is 
preserved  :  there  are  other  experiments  which  consist 
in  detaching  the  heart  from  the  breast;  2dly,  In  placing 
two'  points  of  its  surface  iri  contact  with  two'  different, 
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metals,  3dly,  In  making  the  communication  between1 
them  with  a  third.  From  this  experiment,  Humboft 
^Ji^ti^^*^'  a,H^  otnei*  pjl^sicmns,  have  procured  contractions,  but 
^■W^Xlf  1  hate  taken  care  to  tcPeat  it  with  the  greatest  accu- 
^v^  u-w.  ,^  yslcVj  and  must  assert,  that  I  have  seen  little  or  nothing 

kU^l^iy.'^-  °f  t!ie  fci'nd  '■>  indeed,  if  t  had,  I  should  have  concluded 
^^J^J^ftothing  from  it;  for  it  appears  to  me,  that  to  decide 
•PUajujeW  tHu^uiipon  the  influence  of  the  brain  over  the  heart,  a  portion 
7^<K*/^u*'***sat  least  of  the  nervous  svstem,  should  be  in  contact 
TU.TUmi.cia**.  o/with  one  of  the  metals. 

i«WvoWuiU-  I  shaft  now  pass  to  my  experiments  on  red  and  warm 
w<&.  o-Q'&i't  blooded  animals.  They  are  necessary  for  the  decision 
it  of  the  question  before  us,  as  the  mode  of  contractility 
tL- t<.tu4. duttn*. in  these  ariimalSjdiffers  much  from  that  of  the  animals 
-u***.  submitted  to  the  experiments  already  mentioned. 

1st,  In  the  winter  of  the  year  1807, 1  was  authorised 
to  make  different  essays  on  the  bodies  of  persons  who 
had  been  guillotined.   1  had  them  at  my  disposal  thirty 
or  forty  minutes  after  they  had  undergone  the  punish- 
ment.   In  some  of  them,   all  mobility  was  extinct; 
in  others,  this  propert}r  could  be  reanimated  in  all  the 
muscles  by  the  common  agents,  and  in  those  of  the 
animal  life,  by  galvanism  especially.  Notwithstanding 
xfhich,  I  could  never  occasion  the  least  motion,  in  ap- 
plj'ing  the  apparatus  either  to  the  spinal  marrow  and 
the  heart,  or  to  this  latter  organ  and  the  nerves,  which 
it  receives  from  the  ganglions  of  the  sympathetic,  or 
the  par  vagum.  Nevertheless,  the  common  mechanical 
excitant,  immediately  applied  to  the  fleshy  fibre,  occa- 
sioned its  contraction.    Could  this  hav€  happened  in 
***"^o^*t  ^'itti  consequence  of  the  separation  of  the  nervous  fillets 
**x*JX     from  the  brain?  assuredly  not :  because  the  voluntary 
r~p —  '2       muscles  were  equally  separated  from  it,  and  yet  affected 
|k tUuutJ*t   stro"oLv-    If  ;my  doubt  remain,  the  following  expert- 
ly xt»v«Uvt<^    dents  will  ch  ar  it  up. 
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2dly,  To  dogs  and  guinea  pigs,  I  Have  repeatedly  ap- 
plied the  metals,  first  to  the  brain  and  the  heart,  then  to 
the  trunk  of  the  spinal  marrow,  and  the  heart;  then  to  the- 
par  vagum  and  the  heart.    The  communication  being 
made,  was  followed  by  no  apparent  result. 

Sdly,  On  making  the  communicatioii  between  the 
metals,  when  applied  to  the  cardiac  nerves  and- the 
heart,  there  was  no  very  sensible  motion. 

4thly,  Humbolt  ha^  asserted,  that  when  the  heart  is 
speedily  detached  with  some  of  its  nervous  threads 
about  it,  a  contraction  may  be  excited,  by  arming  the 
nerves  with  a  metal,  and  then  by  touching  this  metal 
with  another.  I  have  many  times  tried  this  experi- 
ment in  vaiu.  I  confess,  however,  thpt  once  it  ap- 
peared to  me  to  succeed. 

5thly,  On  the  contrary,  I  have  almost  always  suc- 
ceeded in  producing  contractions  in  the  heart,  by 
cutting  it  away  from  the  breast,  and  making  a  commu- 
nication between  a  couple  of  metals,  applied  to  different 
points  of  its  surface.  This,  if  I  am  not  mistaken,  is 
the  only  means  of  evidently  producing  the  phenomena 
of  galvanism  in  this  organ;  but  with  respect  to  our 
present  question,  the  experiment  is  wholly  inconclu- 
sive, 

AJI  these  experiments  I  have  repeated  many  times, 
and  with  the  most  scrupulous  precautions;  nevertheless, 
1  do  not  pretend  to  call  in  question  the  reality  of  those 
results,  which  other  physicians  have  remarked.  It  is 
well  known  how  very  variable  those  experiments  are, 
which  have  the  vital  powers  for  their  object.  Besides, 
in  admitting  even  these  different  results,  I  do  not  see 
how  it  is  possible  to  refuse  acknowledging,  that  with 
respect,  to  the  stimulus  of  galvanism,  there  is  a  wide  dif- 
erence  between  the  susceptibility  of  the  muscles  of  the 
animal  life,  and  those  of  the  organic  life.  Again,  sup- 
posing that  the  galvanic  phenomena  were  the  same  in 
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both  sorts  of  muscles,  the  fact  would  prove  nothing 
more,  than  that  these  phenomena  with  regard  to  their 
succession,  follow  laws  directly  the  contrary  of  those, 
which  are  displayed  in  the  phenomena  which  take  place, 
when  any  common  cause  of  irritation  is  applied  to  the 
Sy.v-tw~v.WA4j    nerves  and  their  corresponding  muscles. 

The  proofs  adduced,  will  allow  us  to  conclude,  that 
the  brain  exercises  no  direct  influence  over  the  heart; 
and  consequently,  that  when  it  ceases  to  act,  the  func- 
tions of  the  latter  must  be  interrupted  indirectly. 

§  II.  In  case  of  lesion  oj  the  brain,  is  the  death  of  the 
heart  occasioned  by  that  of '  any  intermediate  organ  ? 

When  the  brain  dies,  the  heart  dies,  but  not  directly. 
There  must  be  some  intermediate  organ  then,  the 
death  of  which  occasions  that  of  the  heart.  That  in- 
termediate organ  is  the  lungs.  In  this  sort  of  death, 
the  following  is  the  series  of  the  phenomena  which 
may  be  observed. 

1st,  The  cerebral  action  is  interrupted.  2dly,  The 
action  of  all  the  muscles  of  the  animal  life,  and  conse- 
quently of  the  intercostals  and  diaphragm,  is  annihi- 
lated. 3dly,  The  mechanical  functions  of  the  lungs  are 
suspended.  4thly,  The  like  ensues  with  respect  to 
their  chemical  functions.  5thly,  The  fibres  of  the 
heart  are  penetrated  with  black  blood.  6thly,  The 
fibres  when  so  penetrated,  die. 

Such  sort  of  death  then,  has  much  resemblance  with 
that  which  is  occasioned  by  the  different  asphyxia?.  It 
is  only  more  sudden,  and  that  for  reasons  which  I  shall 
presently  point  out.  The  following  experiments  are 
an  evident  proof  that  the  phenomena  take  place  as  I 
have  described  them  to  do. 

1st/ 


1st,  I  have  always  found  black  blood  in  the  red- 
blooded  system  of  all  animals  killed  by  concussion  or 
compression  of  the  brain  ;  the  heart  livid,  and  the  dif- 
ferent surfaces  coloured  as  in  asphyxia, 

2dly,  I  opened  the  carotid  artery  of  a  dog;  the  red 
blood  instantly  gushed  out,  but  was  immediately  sup- 
pressed, and  the  artery  tied.  I  then  killec}  the  crea- 
ture, by  striking  him  with  violence  on  the  occipital 
bone.  The  animal  life,  and  consequently  both  the 
mechanical  and  chemical  functions  of  the  lungs,  were 
suddenly  suppressed.  The  artery  was  then  untied.  It 
poured  forth  the  black  blood  with  a  feeble  jet,  for  some 
little  time,  and  after  some  minutes,  the  heart  entirely 
ceased  to  movet 

3dly,  I  have  always  obtained  a  similar  result  in. 
opening  the  arteries  of  different  animals  which  I  after- 
wards killed,  either  by  dividing  the  marrow  between 
the  first  vertebra  and  occiput,  or^by  strongly  com- 
pressing the  brain,  which  I  had  previously  exposed.~ 
It  is  thus^also>that  animals  perish,  fiy*  the  carotids  of 
which  a  deleterious  substance  has  been  injected. 

4thly,  The  preceding  experiments  explain  the  rea- 
son why  the  blood  is  black  which  flows  from  the  ar- 
teries of  animals,  which  are  bled  in  our  slaughter- 
houses, after  having  been  knocked  in  the  head.  If  the 
blow  has  been  violent,  the  blood  issues  such  as  it  was 
in  the  veins,  but  if  the  action  of  the  diaphragm  and 
intercostals  has  only  been  weakened  by  the  blow,  the 
redness  of  the  blood  is  only  diminished. 

The  state  in  which  the  respiration  may  be  (and  it  is 
altered  from  a  variety  of  circumstances,  during  profuse 
hemorrhagy)  occasions  a  great  variety  in  the  colour  of 
the  arterial  blood  :  hence  we  have  the  reason  kwhy  it  is 
found  of  so  many  different  shadeSjin  the  great  opera- 
tions of  surgery.    At  the  beginning  of  these,  it  often 
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flows  Out  quite  red  ;  at  the  end  of  them,  is  sometimes' 
almost  black.  The  easy  or  embarrassed  state  of  the 
respiration  of  the  patient,  is  the  occasion  of  these  va- 
rieties. This  1  have  frequently  remarked,  when  at- 
tending Dessault,  and  was  often  struck  with  the  ap- 
pearance, before  I  knew  the  cause  of  it. 

I  have  never  found  any  relation  whatever,  between 
the  obscure  colour  of  the  blood,  and  the  compression 
exercised  above  the  artery,  as  some  have  asserted  to 
take  place.  There  is,  indeed,  a  connection  between 
the  colour  and  the  impetuosity  of  the  jet,  but  the  rea" 
son  of  this  is  evident  to  any  one  who  has  read  the  fore- 
going pages. 

To  return  to  the  point  of  doctrine  on  which  we  are 
at  present  occupied,  I  am  persuaded  kfrom  the  conside- 
rations and  experiments  which  are  adduced  in  the 
course  of  this  chapter,  that  the  manner  in  which  the 
heart  ceases  to  act,  when  the  cerebral  functions  are 
suspended,  can  no  longer  admit  of  a  doubt,  and  that 
we  may  resolve  the  question  proposed,  in  affirming 
that  under  such  circumstances,  the  death  of  the  heart 
is  occasioned  through  the  medium  of  that  of  the 
lungs. 

There  is  this  difference,  then,  between  the  death  of 
the  heart,  in  consequence  of  that  of  the  brain,  and  the 
death  of  the  brain  in  consequence  of  that  of  the  heart, 
that  the  one  is  indirect,  the  other  direct,  as  we  have 
already  seen.  If  some  men,  as  Stahl  asserts,  have 
really  been  able  to  suspend  the  movements  of  the 
heart,  the  fact  is  not  a  proof  of  the  influence  of  the 
mind  over  the  muscles  of  the  organic  life,  but  of  its 
pow  er  over  the  mechanical,  and  consequently,  the  che- 
mical phenomena  of  respiration. 

In  red  and  cold  blooded  animals,  the  death  of  the 
heart  does  not  succeed  the  death  of  the  brain  so 
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quickly  as  it  does  in  red  .and  warm  blooded  animals. 
Cut  off  the  head  of  a  frog,  and  the  heart  will  continue 
to  beat  for  some  time  afterwards.  This  phenomenon 
will  be  easily  accounted  for,  if  we  recollect  that  res- 
piration with  these  animals  may  be  suspended  a  length 
of  time,  without  arresting  the  movements  of  the 
heart. 

In  fact,  as  the  heart  dies  only  because  the  lungs  die 
in  the  first  place,  when  the  cerebral  functions  are  in- 
terrupted, it  is  plain  that  there  ought  to  exist  between 
the  violent  death  of  the  heart  and  that  of  the  brain,  an. 
interval  nearly  equal  tp  that  during  which,  in  the  na- 
tural state,  there  may  be  a  suspension  of  respiration. 


CHAPTER  the  TWELFTH, 


Of  the  Influence  of  the  Death  of  the  Brain 

OYER  THAT  OF  ALL  THE  ORGANS. 

WHEN  the  brain  dies,  the  animal  life  dies,  for  the 
functions  of  this  life,  either  directly  or  indirectly, 
have  their  seat  in  the  brain.  It  is  manifest,  that  all 
the  operations  and  affections  of  the  mind,  together 
with  sensation,  locomotion,  and  the  voice,  be 
put  an  end  to  in  such  case.  The  difficulty  tuen4re- 
spects  the  functions  of  the  organic  life. 
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1 1. — Is  the  interruption  of  the  functions  of  the  organic 
life  a  direct  consequence  of  the  cessation 
of  the  cerebral  actions  ? 

We  shall  here  adduce  both  observation  and  experi- 
ment to  prove,  that  the  internal  functions  are  all  of 
them,  as  well  as  the  action  of  the  heart,  withdrawn 
from  the  immediate  influence  of  the  brain. 

1st,  There  are  a  number  of  diseases  affecting  the 
brain,  which  occasion  so  general  a  suspension  of  the 
animal  life,  as  to  leave  neither  sensation  nor  voluntary 
motion,  excepting  some  feeble  oscillations  of  the  inter- 
postals  and  the  diaphragm.  In  this  state  the  individual 
has  lost  the  half  of  his  existence,  but  the  one  half  com- 
posed of  the  organic  functions,  continues  in  the  mean- 
while to  subsist,  and  in  many  cases  with  energy.  This 
phenomenon  is  exemplified  continually  in  apoplexy, 
in  concussion  of  the  brain,  and  extravasation  of  blood 
Upon  its  surface. 

2dly,  During  sleep  the  secretions  certainly  go  on, 
though  Bordeu  insists  upon  the  contrary  opinion,  with 
the  view  of  proving  the  influence  of  the  nerves  over 
the  glands.    Puring  a  state  of  sleep,  digestion  goes  on 
as  usually  it  does.    The  exhalations  of  the  body  are 
made  with  perfect  freedom,  and  often  augmented  be- 
yond their  natural  quantity ;  the  process  of  nutrition 
continues  to  be  effected,  and  is  probably  under  such 
circumstances,  increased.  There  are  many  proofs  in  fa- 
vor of  this  opinion  ;  but  a  state  of  sleep  is  a  state  of  col- 
Japse  in  the  brain.    Then,  neither  is  the  relaxation  of 
tfie  functions  of  the  internal  organs  the  consequence 
of  a  relaxation  of  action  in  the  brain,  nor  the  death  of 
the  former  the  immediate  effect  of  the  death  of  the 
latter, 
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iirdly,  The  sleep  of  animals,  which  pass  a  certain  par^ 
of  the  year  in  a  state  of  torpor,  is  a  very  strong  proof 
of  the  co-existence  of  a  suspension  of  ihe  cerebral  func- 
tions, with  a  permanent  action  of  those  of  the  organic 
life. 

4thly,  In  the  different  palsies;  in  those  for  instance 
which  affect  the  lower  limbs,  and  the  viscera  of  the 
pelvis,  in  consequence  of  some  concussion  or  compres- 
sion of  the  medulla  spinalis,  the  communication  of  the 
paralyzed  parts  with  the  brain,  is  either  entirely  cut  off, 
or  only  enfeebled.  It  is  entirely  interrupted  when  all 
feeling  and  power  of  moving  have  ceased}—  it  is  en- 
feebled, when  the  one  and  the  other  of  these  properties 
are  only  enfeebled.  But  in  these  two  cases ,the  gene- 
ral and  the  capillary  circulations  continue.  The  ex- 
halations from  the  cutaneous  surface  and  in  the  cellular 
substance,  are  made  as  usual ;  the  process  of  absorption 
goes  on;  for  without  absorption,  we  should  soon  see 
dropsy.  The  secretions  also  are  effected;  for  nothing 
in  such  sort  of  palsy  is  more  common, than  a  copious 
secretion  of  mucus  from  the  bladder.  As  for  nutrition^ 
if  it  be  diminished  in  energy,  the  process  is  certainly 
never  entirely  arrested. 

5thly,  Spasms  and  convulsions,  which  proceed  from 
an  unnatural  energy  of  the  cerebral  action,  have  little 
influence  over  the  exhalation,  secretion,  and  nutrition 
of  the  parts  in  which  they  make  their  appearance.  The 
trouble  and  excessive  agitation  of  the  animal  life  of 
such  parts,  compared  with  the  calm  of  their  organic 
life,  are  facts  well  worthy  of  remark. 

6thly,  Foetuses  without  heads,  in  the  uterus,  possest 
as  active  an  organic  life,  as  those  which  have  no  vice 
of  conformation  whatever;  and  sometimes^t  the  time 
of  birth,  are  monstrous  even  in  bulk;  this  circumstance 
I  have  frequently  had  occasion  to  observe  at  ray 
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amphitheatre,  the  functions  of  nutriiion^lien^and  cir- 
culation^may  take  place  with  activity,  though  deprived 
of  the  influence  of  the  brain: 

7thly,  In  animals,  which  have  no  cerebral  mass,  and 
in  those  (the  polypes  for  instance)  where  not  even  a 
nervous  system  is  apparent,  these  organic  processes  are 
admirably  well  conducted;  the  greater  part  of  them, 
jndeed/are  common  to  the  vegetable,  and  the  animal. 

Sthly,  If  the  different  proofs,  which  Bordeu  has 
given,of  the  influence  of  the  brain  over  the  functions, 
be  well  examined,  it  will  seem^that  no  one  of  them  is 
decisive.  The  sudden  interruption  of  the  secreted  fluid, 
in  consequenpe  of  the  division  of  the  nerves  of  the  part, 
would  be  the  only  proof  which  I  should  be  inclined  to 
admit  as  positive.  Now  I  am  not  acquainted  with  any 
means  of -making  such  division  withjexactness.  We  have 
heard  much  of  an  experiment  of  this  nature  upon  the 
parotids  ;  but  the  disposition  of  the  nerves  distributed 
to  these  glands  is  such,  that  I  have  not  been  even 
tempted  to  repeat  the  experiment.    The  testicle  is 
better  adapted  for  the  attempt,  and  accordingly  with- 
out touching  the  vessels,  I  divided  the  spermatic  nerves, 
but  an  inflammation  apd  a  deposit  of  matter  took  place  in 
the  eland,  and  with  respect  to  thefsccrction  of  the  semen, 
l)cotild  notjudge  of  the  effect  of  tljcdivisionof  the  nerves. 
}hit  here  this  very  inflammation  coming  on  without  the 
influence  of  the  brain,  appears  to  me  to  infer  a  possi- 
bility of  the  seminal  secretion  under  the  same  circum- 
stances.   In  this  experiment,  the  spermatic  artery  can- 
not be  separated  from  the  plexus  which  it  receives  from 
ihe  great  sympathetic,4  so  intricate  is  the  network  of 
these  nerves  about  it;  their  divisioi^howeveiys  of  little 
consequence,  as  they  come  from  the  ganglions.    It  is 
easy  to  break  off  all  communication  with  the  brain,  by 
lW*iL     destroying  the  lumbar  fillets  of  nerves. 
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1  misht  add  a  number  of  other  considerations  to  tfr£ 
above,  but  here  [Wave  to  rem'arkjthat  the  distinction 
of  the  sensibility  and  contractility  into  their  two  kinds, 
is  particularly  worth  attention.  In  fact,  the  idea  of 
sensibility  in  our  usual  way  of  seeing  things,  suggests 
the  idea  of  the  nerves,  the  nerves  again  make  us  think 
upon  the  brain,  we  associate  the  three  ideas,  but  ex- 
cepting for  the  animal  life  they  should  not  be  associated. 
In  the  organic  life  at  least  their  union  is  not  im- 
mediate. 

I  do  not  mean  to  say>that  the  cerebral  nerves  have 
no  influence  whatever  over  the  organic  sensibility?  but 
I  main  tain, that  such  influence  is  not  direct,  and^not  of 
the  nature  of  that  which  is  observed  in  the  animal  sen- 
sibility. 

Many  authors  have  already  discovered  a  number  of 
difficulties  resulting  from  the  opinion  which  makes  the 
nerves  the  exclusive  seat  of  sensibility;  they  have  even 
sought  for  other  means  of  explaining  the  phenomena 
of  great  living  bodies.     But  of  its  agents  we  know 
as  little  as  we  do  of  its  nature,  and  have  no  means  of 
elucidating  questions  of  this  sort.    Let  us  be  contented 
with  analyzing,  collecting  and  comparing  facts  with 
seizing  their  general  results ;  the  aggregate  of  these 
researches  will  compose  the  true  theory  of  the  vital 
powers ;  the  rest  is  only  conjecture  :  but  besides  the 
considerations  which  I  have  offered,  there  is  another 
which  manifestly  goes  to  provejthat  the  organic  func- 
tions are  not  under  the  immediate  influence  of  the 
brain,  and  this  is,  that  the  viscera,  which  perform  such 
functions, do  not  receive  their  nerves  from  the  brain 
but  from  the  ganglions. 

This  anatomical  fact  is  observable  in  the  liver,  the 
kidney,  the  spleen,  pancreas,  intestines,  &c.  even  in 
the  organs  of  the  animal  life,  there  are  nerves  which 
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(Serve  for  the  external,  and  nerves  which  serve  for  the 
internal  functions.  In  such^the  former  come  directly 
from  the  brain,  the  latter  from  the  ganglions.  Thus, 
.  the  ciliary  nerves,  which  come  off  from  the  opthalmic 
ganglion,  are  those  which  preside  over  the  secretions 
and  nutrition  of  the  eyes)  the  optic  nerve ,  which  is 
derived  from  the  brair^is  the  nerve  of  vision.  In  the 
«ame  way,  the  olfactory  nerves  of  the  pituitary  mem- 
brane, are  the  agents  by  which  we  have  the  perception 
of  odours;  the  threads  which  come  off  from  the  gang- 
lions of  Mekel,  relate  only  to  the  organic  phenomena  of 
the  membranes. 

Now  the  nerves  of  the  ganglions  cannot  transmit  the 
action  of  the  brain  ;  for  we  have  seen,  that  the  nervous 
system  derived  from  these  bodies  should  be  considered 
as  entirely  independent  of  the  nervous  system  of  the 
brain  ;  and  that  the  great  sympathetic  does  not  derive 
its  origin  from  the  brain,  from  the  spinal  marrow,  of 
from  the  nerves  of  the  animal  life ;  but  from  the  gang- 
lions exclusively  ;  this  nerve, indeed  jdoes  not  exist,  it 
is  only  the  aggregate  of  so  many  small  nervous  systems 
as  there  are  ganglions,  which  are  the  particular  centers 
of  the  organic  life, just  in  the  same  way  as  the  brain  is 
the  great  and  only  center  of  the  animal  life. 

To  establish  it  as  a  fact  f  that  the  great  sympathetic, 
such  as  it  is  uuderstood,does  not  in  reality  exist,  1 
might  add  a  number  of  proofs  to  those,  which  I  have 
already  mentioned.  The  nervous  communications, 
which  are  taken  for  it,  are  nothing  more  than  accesso- 
ries to  the  system  of  the  ganglions;  for  1st,  these 
nervous  communications,  as  Cuvier  has  observed,  are 
not  met  with  in  the  necks  of  birds  ;  between  the  upper 
cervical  and  first  thoracic  ganglion,  there  is  no  vestige 
of  a  sympathetic.  In  birds^hen,  the  upper  cervical 
ganglion  is  that  wliicU^in'uian  the  opthalmic  gangliony 
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the  ganglion  of  Mekel  and  others  are.  This  disposition 
which  is  natural  in  birds,  agrees  with  what  I  have  some- 
times observed  in  the  human  subjec^between  the  first 
lumbai^and  the  last  thoracic  ganglions;  as  well  as  be- 
tween the  lumbar  and  sacral  ganglions  themselves. 
2ndly,  In  many  instances4there  are  no  ganglions  in  the 
spot  where  the  pretended  sympathetic  nerve  communi- 
cates with  the  spinal  marrow.  This  may  be  seen  in  the 
human  neck,  and  in  the  abdomen  of  fish,  but  such  dis- 
position should  be  thus  regarded.  The  inferior  cervical 
ganglion  furnishes  a  great  branch  which  ascends  to  the 
superior  cervical  ganglion,  and  establishes  between  the 
two  a  direct  communication  ;  but  in  ascending ,it  dis- 
tributes many  branches  to  each  of  the  cervical  nerves, 
which  form  a  secondary  communication. 

If  we  reflect  on  these  considerations,  together  with 
those  which  have  been  already  offered,  we  shall  be 
more  and  more  convinced — 1st, That  the  great  sympa- 
thetic is  only  an  assemblage  of  small  nervous  systems  t 
having  each  of  them  a  ganglion  for  its  center,  and  all  of 
them  independent  of  each  other,  though  generally 
communicating  with  the  spinal  marrow  and  between 
themselves.  2dly,  That  the  nerves  belonging  to  these 
small  systems,  cannot  be  considered  as  a  part  of  the 
great  nervous  system  of  the  animal  life.  3dly,  That 
the  organs,  which  are  provided  exclusively  with  the 
nerves,  are  not  under  the  immediate  influence  of  the 
brain. 

Notwithstanding  which,  we  must  not  suppose  that 
all  the  organs  which  serve  for  the  internal  functions, 
receive  their  nerves  exclusively  from  the  ganglions  : 
many  of  these  organs  are  furnished  from  the  brain,  and 
yet  from  experiment,  it  is  found  that  they  are  not  under 
the  immediate  influence  of  the  brain. 

As  yet  we  have -only  observation  and  reasoning  for 
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the  basis  of  the  important  principle  which  we  are  la- 
boring to  establish,  namely,  that  the  organic  functions 
are  not  directly  put  a  stop  to  in  consequence  of  the 
death  of  the  brain  ;  but  experiments  upon  living  ani- 
mals are  not  a  less  evident  demonstration  of  this  prin- 
ciple. 

1st,  I  have  always  observed,  that  in  producing  palsy 
or  convulsion,  1  have  never  been  able  to  impair  in  any 
very  sensible  or  sudden  manner /either  the  exhalation, 
the  absorption,  Or  the  nutrition  of  the  Convulsed  or 
palsied  part. 

2dly,  It  has  been  for  a  long  time  known,  that  no 
spasm  of  the  muscular  fibres  of  the  stomach,  bladder, 
or  intestines,  can  be  produced  by  irritating  the  nerves 
of  the  ganglions  which  go  to  these  organs. 

Sdly,  The  division  of  the  nerves  of  the  ganglions, 
will  not  immediately  paralyze  the  hollow  organs:  Their 
vermicular  motions  continue  for  a  long  time  after  the 
experiment. 

4thljT,  With  respect  to  the  stomach,  intestines,  blad- 
der and  uterus,  I  have  repeated  the  galvanic  experi-. 
ments  which,  with  respect  to  the  heart;  have  already 
been  mentioned  at  length ;  but  never  could  obtain  con- 
tractions.  ^  * 

5thly,  The  same  experiments  being  made  upon  the 
organic  muscles,  and  the  great  sympathetic  nerve  of  a 
dog,  there  was  no  contraction. 

Cthly,  The  issue  of  the  latter  operation  may  be  easily 
conceived,  according  to  our  manner  of  regarding 
things.  In  fact,  the  ganglions,  which  are  situated  be- 
tween the  gastric  organs  and  the  nervous  trunk  of  the 
chest,  might  possibly  have  interrupted  the  series  of  the 
galvanic  phenomena.  With  a  view,  then,  to  remove 
all  doubt  of  this  kind,  I  exposed  the  nerves,  which  go 
from  the  ganglions  immediately  to  the  stomach,  blad- 
der 
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der  and  rectum,  and  in  this  way  galvanised  ihe  organs* 
but  no  contraction  appeared  to  me  to  be  the  result  of 
the  experiment;  at  least  no  contraction, which  I  could 
suppose  to  be  the  effect  of  galvanism,  for  here  I  cannot 
loo  much  recommend  a  proper  distinction  to  be  made^ 
between  that  which  should  be  the  effect  of  this  fluid, 
and  that  which  results  from  the  mechanical  contact  of 
the  metals. 

7thly,  These  experiments  are  not  easily  made  upori 
the  intestines,  on  account  of  the  tenuity  of  their  nerves; 
but  as  these  nerves  compose  a  very  perceptible  plexuS 
about  the  mesenteric  artery,  the  intestine  may  be  gal- 
vanized by  surrounding  the  artery  with  one  of  the  me- 
tals, while  the  other  is  placed  under  the  intestinal  tube. 
This  experiment  I  have  made,  but  could  not  obtain  any 
sensible  result. 

Stilly,  The  preceding  essays  were  made  upon  warm, 
and  red-blooded  arfimals.  Similar  attempts  were  re- 
peated on  cold  and  red-blooded  animals,  but  with  no 
effect. 

9thly,  The  nerves  which  immediately  supply  the  gas- 
tric organs  of  the  frog,  are  so  delicate  as  to  make  it  an 
extremely  difficult  matter  to  get  them  into  proper  con- 
tact with  the  zinc  :  a  small  contraction  of  the  stomach 
Was,  however,  obtained  by  Jadelot^on  operating  directly 
on  these  nerves  ;  but  this  contraction  was  similar;  nd 
doubt,  to  those  which  I  have  so  frequently  observed  in 
other  experiments;  and  not  to  be  compared  to  the  as- 
tonishing effects  which  are  observable  in  the  voluntary 
muscles.  I  shall  conclude;  therefore,  that  with  respect 
td  the  galvanic  phenomena,there  exists  a  wide  difference 
between  the  muscles  of  the  animal  life  and  those  of  the 
•organic  life. 

I  have  now  collected  proof  enough,  I  trust,  for  re- 
solving, with  certainty,  the  question  proposed  in  the 
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above  chapter,  and  for  establishing  it  as  a  funda- 
mental principle — 1st,  that  the  brain  does  not  directly 
influence  the  organs  and  the  functions  of  the  internal 
life  ;  andGdly,  that,  therefore,  the  interruption  of  these 
functions,  in  case  of  any  great  lesion  of  the  brain,  is 
not  an  immediate  effect  of  such  lesion; 

Nevertheless,  I  am  far  from  considering  the  cerebral 
action  as  foreign  entirely  to  the  organic  life.  I  only 
maintain  that  its  influence  upon  it  is  indirect,  and  as 
yet  but  little  known.  1  have  been  somewhat  prolix 
upon  this  subject  ;  for  certainly  nothing  in  medicine 
is  more  vague  than  the  sense  which  is  commonly  at- 
tached to  the  words  nervous  action,  cerebral  action,  &c. 
There  is  never  a  proper  distinction  made  betweeu  that 
u  hich  belongs  to  one  life,  and  that  which  is  the  attribute 
of  the  other.  Cullen,  in  particular,  may  be  reproached 
with  having,  exaggerated  the  influence  of  the  brain. 

i 

§  III— Is  the  in  terruption  of  the  function's  of  the  organic 
life,  the  indirect  effect  of  the  cessation  of  the 
cerebral  action  f 

The  organic  life  continues  to  subsist  for  a  certain 
time,  after  the  apparent  death  of  the  individual.  There  ^  r 
must  be  some  intermediate  agents  then,  the  cessation 
of  the  action  of  which,  occasions  the  death  of  the  in- 
ward organs,  huch  agents  are  chiefly  the  mechanical 
organs  of  respiration.  The  series  of  the  phenomena 
are  the  following : 

l-;t,  The  cerebral  actions  are  interrupted. —  ~ndly,  the 
mechanical  functions  of  the  lungs  arc  put  an  end  to. — 
Srdty,  There  is  an  annihilation  of  their  chemical  func- 
tions.— fthly,The  black  blood  circulates  in  all  the  parts. 
— -3th}y,  The  movement  of  the  heart,  and  the  action  of 
all  the  parts  is  weakened,—  tithly,  Suspended, 

All 
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Ail  the  inward  organs  then,  die  nearly  as  they  do  In 
asphyxia;  that  is  to  say — 1st,  Because  they  are  pener 
jt  rated  by  the  black  blood. — 2dly,  Because  the  circu- 
lation ceases  to  communicate  that  motion  which  is 
essential  to  their  life. 

Nevertheless,  there  are  many  differences  between 
death  from  asphyxia,  and  death  from  lesion  of  the  brain. 
1st,  The  animal  life  in  the  latter  sort  of  death,  is  gene- 
rally interrupted  at  the  very  instant  of  the  shock  or 
blow.    In  the  former  it  is  terminated  only  in  propor- 
tion as  the  black  blood  penetrates  the  substance  of  the 
brain. — 2dly,  In  the  greater  number  of  the  asphyxia;, 
the  circulation  does  not  immediately  cease,  the  blood 
is  only  gradually  blackened,  and  continues  for  some 
time  to  be    moved  onwards  by  the    agitation  of 
such  parts  as  are  still  under  the  influence  of  the  brain, 
On  the  contrary,  in  lesion  of  the  brain,  the  interrup- 
tion of  respiration  is  sudden;  the  blood  also  loses  its 
red  colour  at  once  :  on  the  other  hand,  the  animal  life 
being  suddenly  arrested,  the  organs  of  volition  become 
immovable  on  the  spot,  and  are  capable  no  longer  of 
favoring  the  motion  of  the  blood.    This  remark  is  par- 
ticularly applicable  to  the  breast,  the  parietes  of  which 
facilitate  very  much  the  pulmonary  circulation,  and 
even  the  movements  of  the  heart  by  their  rise  and 
fall,  for  in  such  alternation  of  motion  consists  the  true 
influence  which  the  circulation  receives  from  the  respi- 
ratory process. 

But  after  all.  these  two  sorts  of  death  may  be  more 
or  less  similar  to  each  other  according  to  the  way  in 
which  they  happen.  The  differences  which  1  have 
pointed  out  are  by  no  means  general.  Thus,  when 
asphyxia  is  sudden,  as  when  for  instance  the  air  of  the 
lungs  is  pumped  out  with  a  syringe,  there  ^rc  neither 
livid  spots,  or  fulness  of  the  lungs  to  be  met  with. 
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The  circulation  ceases  quickly,  and  the  phenomena  of 
death  are  such  as  are  observable  when  the  brain  is  sucU 
(lenly  destroyed. 

On  the  contrary,  if  the  death  of  the  brain  be  slow, 
and  the  process  of  respiration  for  a  certain  time  conti- 
nued, the  capillary  system  of  the  lungs  will  be  gorged 
with  blood,  and  the  general  capillary  system  be  filled 
also.  The  circulation  in  such  case  will  be  slow  to  cease, 
and  the  phenomena  of  death  like  those  of  many  of  the 
asphyxia?.  Thus  the  promptitude  or  slowness  of  death, 
proceeding  from  lesion  of  the  brain,  will  occasion  all 
the  differences. 

It  has  been  often  a  question  in  what  way  criminals 
die,  who  are  hanged.  In  some,  the  vertebral  column 
is  luxated,  and  in  others,  want  of  respiration  is  the 
cause  of  death.  But  whenever  there  is  luxation,  there 
is  at  the  same  time  asphyxia;  and  in  such  case^  asphyxia 
is  produced,  both  because  the  pressure  of  the  cord  in- 
tercepts the  passage  of  the  air,  and  because  the  mter- 
costals  and  diaphragm  are  paralyzed. 

From  what  I  have  now  said,  a  comparison  may  be 
madetbetween  the  three  kinds  of  death  upon  which  I 
have  expatiated.  This  comparison,  according  to  my 
ideas,  is  of  importance  :  I  shall  give  some  features  of 
}t.  Generally  speaking,  there  is  a  greater  similarity  in 
the  two  modes  by  which  the  death  of  the  brain,  or 
that  of  the  lungs,  produces  the  death  of  the  organs, 
than  between  eithei  of  these  modes,  and  that,  where 
the  death  of  the  heart  is  followed  by  the  same  effect. 

But  1st,  There  is  always  black  blood  in  the  red- 
blooded  system,  when  death  begins  either  by  the  brain 
or  the  lun£rs.    When  the  functions  of  the  heart  arc 
Suddenly  suspended,  the  arteiial  system  contains  a 
"portion  of  fed  blood  only. 
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Though  in  this  kind  of  death,  as  well  as  in  the  two 
preceding  kinds,  the  functions  are  suddenly  annihi- 
lated ;  the  parts  retain,  for  a  certain  time,  a  number 
of  the  properties  of  life.  The  organic  sensibility  and 
contractility,  continue  for  some  time,  to  be  manifest 
in  the  muscles  of  the  two  lives  5  and  in  those  of  the 
animal  life,  the  susceptibility  of  being  affected  by  the 
galvanic  Strides  very  gronouncedjin  the  muscles_of  ^iie  un.eljMt' 
^ninaaljifjg. 

This  permanence  of  the  organic  properties,  is  nearly 
the  same  in  every  case ;  the  only  cause  which  affects 
it,  is  the  slowness  with  which  the  phenomena  of  death 
have  succeeded  each  other.  In  every  case  where  their 
duration  has  been  the  same,  whatever  may  have  been 
the  cause  of  death,  experiments  instituted  upon  these 
properties,  are  attended  with  similar  results  ;  for  it  is 
evident  that  concussion  of  the  brain,  luxation  of  the 
vettebra;,  the  section  of  the  spinal  marrow,  apoplexy, 
compression  of  the  brain,  or  inflammation,  are  all  of 
them  causes  which  are  attended  with  a  like  effect. 

The  same,  however,  is  not  the  case  with  respect  to 
the  asphyxiae  produced  by  the  different  gasses.  We 
have  shown  the  reason  of  this  in  the  more  or  less  dele- 
terious nature  of  the  gasses  which  produce  asphyxia?. 

The  state  of  the  lungs  also,  is  very  various  in  the  ,  . 
bodies  of  persons  who  have  died  from  lesions  of  the 
brain.  This  organ  is  sometimes  gorged  and  sometimes 
almost  empty  :  it  shews,  however,  whether  the  death 
of  the  individual  has  been  sudden  or  gradual.  The 
same  indication  may  be  had  from  the  state  of  the  ex- 
terior surfaces. 

The  death,  which  is  the  consequence  of  disease, 
commences  much  more  rarely  in  the  brain,  than  in  the 
lungs.    Nevertheless,  in  certain  paroxysms  of  afceute 
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The  circulation  ceases  quickly,  and  the  phenomena  of 
death  are  such  as  are  observable  when  the  brain  is  sud- 
denly destroyed. 

On  the  contrary,  if  the  death  of  the  brain  be  slow, 
and  the  process  of  respiration  for  a  certain  time  conti- 
nued, the  capillary  system  of  the  lungs  will  be  gorged 
with  blood,  and  the  general  capillary  system  be  filled 
also.  The  circulation  in  such  case  will  be  slow  to  cease, 
and  the  phenomena  of  death  like  those  of  many  of  the 
asphyxia?.  Thus  the  prom  ptitude  or  slowness  of  death, 
proceeding  from  lesion  of  the  brain,  will  occasion  all 
the  differences. 

It  has  been  often  a  question  in  what  way  criminals 
die,  who  are  hanged.  In  some,  the  vertebral  column 
is  luxated,  and  in  others,  want  of  respiration  is  the 
pause  of  death.  But  whenever  there  is  luxation,  there 
is  at  the  same  time  asphyxia;  and  in  such  case^sphyxia 
is  produced,  both  because  the  pressure  of  the  cord  in- 
tercepts the  passage  of  the  air,  and  because  the  mter- 
costals  and  diaphragm  are  paralyzed. 

From  what  I  have  now  said,  a  comparison  may  be 
madetbetween  the  three  kinds  of  death  upon  which  I 
bave  expatiated.  This  comparison,  according  to  my 
ideas,  is  of  importance  :  I  shall  give  sqme  features  of 
}t.  Generally  speaking,  there  is  a  greater  similarity  in 
the  two  modes  by  which  the  death  of  the  brain,  or 
that  of  the  lungs,  produces  the  death  of  the  organs, 
than  between  eithei  of  these  modes,  and  that,  where 
the  death  of  the  heart  is  followed  by  the  same  effect. 

But  1st,  There  is  always  black  blood  in  the  red-, 
blooded  system,  when  death  begins  either  by  the  brain 
or  the  lunus.  When  the  functions  of  the  heart  arc 
Suddenly  suspended,  the  arteiial  system  contains  a 
portion  of  fed  blood  only. 
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Though  in  this  kind  of  death,  as  well  as  in  the  two 
preceding  kinds,  the  functions  are  suddenly  annihi- 
lated ;  the  parts  retain,  for  a  certain  time,  a  number 
Of  the  properties  of  life.  The  organic  sensibility  and 
contractilit)r,  continue  for  some  time,  to  be  manifest 
in  the  muscles  of  the  two  lives  ;■  and  in  those  of  the 
animal  life,  the  susceptibility  of  being  affected  by  the 
galvanic  fluidyis  very  pronounced  jin  the  musjnes_oJLthe  UH.cL*Ct 
animal  Jifjg. 

This  permanence  of  the  organic  properties,  is  nearly 
the  same  in  every  case  ;•  the  only  cause  which  affects 
it,  is  the  slowness  with  which  the  phenomena  of  death 
have  succeeded  each  other.  In  every  case  where  their 
duration  has  been  the  same,  whatever  may  have  been 
the  cause  of  death,  experiments  instituted  upon  these 
properties,  are  attended  with  similar  results  ;  for  it  is 
evident  that  concussion  of  the  brain,  luxation  of  the 
vertebra?,  the  section  of  the  spinal  marrow,  apoplexy, 
compression  of  the  brain,  or  inflammation,  are  all  of 
them  causes  which  are  attended  with  a  like  effect. 

The  same,  however,  is  not  the  case  with  respect  to 
the  asphyxias  produced  by  the  different  gasses.  We 
have  shown  the'  reason  of  this  in  the  more  or  less  dele- 
terious nature  of  the  gasses  which  produce  asphyxia?. 

The  state  of  the  lungs  also,  is  very  various  in  the  ,  . 
bodies  of  persons  who  have  died  from  lesions  of  the 
brain.  This  organ  is  sometimes  gorged  and  sometimes 
almost  empty  :  it  shews,  however,  whether  the  death 
of  the  individual  has  been  sudden  or  gradual.  The 
same  indication  may  be  had  from  the  state  of  the  ex- 
terior surfaces. 

The  death,  which  is  the  consequence  of  disease, 
commences  much  more  rarely  in  the  brain,  than  in  the 
lungs.    Nevertheless,  in  certain  paroxysms  of  afceute 
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-W^J^*"^*0*  61'        ^00c^  *s  vi°lentbr  carried  to  the  head,  and 
tU^C*   *s  tne  occasi°n  °f  death?  The  concatenation  of  its 
yA*t  wtwuftit.  phenomena,  are  then  the  same  as  take  place  in  sudden 

^j!~Uv!^uAXic«v.  '  There  are  a  great  number  of  other  cases  besides 
Uew  wo  those  of  fever,  where  the  commencement  of  death  may 

^U^tJi^  »f^be  in  the  brain,  though  the  brain  itself  may  not  have 
tLi,~oCZ^Uvn  been  previously  affected  by  the  disease.  In  these 
et*^v  1  cases,  the  state  of  the  lungs  is  very  various  ;  but  little 

^^Xc^^v  can  ^e  ^earnt  from  it  witn  aspect  to  the  nature  of 
&».  o^ju-^'^Unathe  disease.    It  is  only  an  indication  of  the  manner  in 
which  the  functions  have  been  terminated. 

^  Jll  ^  ^^^^^^^ 


iPr/«/crf  iy  J.  MILLS,  Gazettb  Omce,  Corn-Street.  Bristol 

Uy   u  2  Tim    ?        ^  *  »*^f*^~-£  -  ; 

jtUj***  *  ZLMb c  ******    f  ^  ^  ~ 
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ADDENDA. 


The  following  Note  is  inserted  as  explanatory 
of  Bichat's  manner  of  considering  the  great 
sympathetic  nerve : 

THIS  nerve,  says  he,  is  considered  as  a  medullary 
\        cord, extending  from  the  head  to  the  sacrum  ; — in  this  j^^^^^^- 
course  it  is  represented  by  anatomists,  as  sending  dif-  "^^j^-^^^ 
ferent  ramifications  to  the  neck,  breast,  and  abclomen,^^  {  s^Mr^iJ^ 
as  having  a  distribution  analogous  to  that  of  the  nerves  u>euj  V**  wj'V VT~ '\a 
of  the  spine,  and  as  deriving  its  origin, either  from  these  CmUoA**.*-*-^ 
nerves,  or  those  of  the  brain.    Whatever  be  the  name^^^^^f^j: 
by  which  it  is  designed,  sympathetic,  intercostal,  or ^fcjtj^j 
»^lxw«k-.tr^splanchnic,  the  manner  of  regarding  it  is  invariably &*Jj&M^$A~- 
-)         the  same. 

But  there  exists  no  siich  nerve  as  that  which  is  de-  4^^^TV^1^*^ 
scribed  under  these  names.  That  which  is  taken  for  a^^^^it*^** 
nerve,  is  nothing  more  than  a  series  of  comniunica-^A*^-  ,0.  cba.wu3  ; 
tions  between  different  nervous  centers  placed  at  dif-  ,^t^  H| 
ferent  distances  from  each  other. 

These  nervous  centers  are  the  ganglions.    Dissemi-  \,%^<*t>A%> 
nated  in  different  regions,  they  have  all  of  them  an  ^* 
independent  and  isolated  action.    They  are,  each  of  ^  ^^L^J! 
them  a  focus,  which  sends  out  in  different  directions  a  iL~VVcLLvt.Vty**l 
number  of  ramifications,  which  in  the  several  organs  to ^\a*-*^-,iV^-  *^ 
which  they  are  distributed,  are  the  conductors  of  the  .  ^^^"^S 
irradiations  of  the  focus  from  whence  they  escape. —  ^yflL^iiL 
Of  these  ramifications,  there  are  some  which  go  from  dtutwiJtu.  hit*, 
one  ganglion  to  another,  and  as  these  branches,  which  ^jf***^ 
unite  the  ganglions,  compose  by  their  aggregate  asort^*  M^v^^ta** 
of  continuous  cord,  such  cord  has  been  considered  as    1,-\^wvx  j&qfc 
an  isolated  nerve;  but  it  is  110  such  thing;  these vu*t.  m^iA^I 
branches  are  nothing  more  than  communications,  ^U/U^,^!5ii!' 
simple  anastomoses,  and  not  a  nerve;  t  .  .  <~V'?*'i  ^T^X 
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This  will  be  evident,  when  it  is  considered 7that  the 
communications  are   frequently  interrupted.  There 
are  subjects,  for  example,  where  a  very  distinct  inter= 
space  is  founc^between  the  pectoral  and  lumbar  portions 
of  that  which:  is  called  the  great  sympathetic  ;  it  seems 
to  be  divided  at  this  spot.    Every  anatomist  must  have 
remarked,  that  sometimes  a  single  branch,  and  some- 
times many,  pass  from  one  ganglion  to  another,  and 
this  particularly  between  the  last  cervical- and  first 
dorsal  ganglion.    Besidesjthe  volume  of  these  branches 
is  singularly  various;  and  after  giving  out  a  number  of 
branches,  the  sympathetic  is  larger  than  ever. 

These  different  considerations,  are  a  manifest  proof, 
that  the  communicating  branches  of  the  ganglions, 
should  no  more  be  considered  as  a  continued  nerve, 
than  the  branches,  which  pass  from  each  of  the  cervical, 
lumbar,  and  sacral  nerves,  to  those  which  are  immedi- 
ately above  and  below  them.  In  fact,  notwithstanding 
these  communications,  each  pair  of  the  latter  men- 
tioned nerves^s  regarded  as  a  separate  pair. 

In  like  manner^each  ganglion  should  be  considered 
separately,  and  the  branches  be  described  which  pro- 
ceed from  it. 

For  this  reason,(continues  Bichatjin  my  descriptions 
in  future,  I  shall  divide  the  nerves  into  two  great 
systems  ;  the  one  emanating  from  the  brain  ;  the  other 
from  the  ganglions,  &c.  The  first  has  a  single  center, 
the  second  a  number  of  centers.  This  manner  of  con- 
sidering them,  will  present  them  such  as  they  actually 
arc  in  nature. 

What  anatomist,  for  instance,  can  there  be  found,  who 
has  notHbeeR/l*ruck  with  the  difference  which  exists 
between  the  nerves  of  these  two  systems?  Those  of  the 
brain  are  larger,  but  hss  numerous; — are  whiter,  denser 
and  less  subject  to  variations  than  the  others.    On  the 

V****ett»vn  "u*         '•JUaaAt,  tiov^oJu  alvuil^  .  U"tW  »f-|U  Ju~^  *d1l*4. 
tU~t  -u*v4A4<«.<t^«J   p-uyw*   i-W*  iU-  'fXvwdt  (w'kJUi  ,  fo'<M)  tU-'  fVron**-  ?V  t-frv~<  iD  tl^ 
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contrary,  the  general  character  of  the  nerves  of  the 
system  of  the  ganglions  ^  consists  in  extreme  tenuity*, 
great  number,-a  greyish  colour, -softness  of  texture,, 
and  great  variability. 

Besides,  this  division  of  the  general  system  of  the  /^2^*^ 
nerves  into  two  secondary  systems,  agrees  exactly  with  j/u°^ 
my  division  of  life ^  The  external  functions,  sensation,  o^j^^. 
locomotion  and  the  voice,  depend  on   the  cerebral 
system.    On  the  contrary,  the  greater  number  of  the  -^s^ 
organs  of  the  internal  functions  have  their  nerves,  and 
consequently  their  principle  of  action  from  the  gang- 
lions.   From  the  former  are  deiived,  the  animal  sen- 
sibility and  contractility  ;«w here  the  latter  only  are 
found,  there  are  only  to  be  found  the  organic  sensibility 
and  contractility. 

I  have  said  elsewhere,  that  the  term  of  this  species 

of  sensibility,  and  that  the  origin  of  the  corresponding  ur^y-  A  ^-^ 

contractility,  reside  in  the  organ  in  which  they  are  OD"^^ 

served;  but  perhaps  this  term }  and  origin,  are  to  be  ^.c. 

found  at  a  greater  distance  ;  perhaps  they  exist  in  the  w        ~  / 

ganglion  from  which  the  organ  receives  its  nerves,  just  ^ 

in  the  same  manner  as  the  brain  is  the  terin^and  origin^**^*}-**^ 

.   .  °< t  < .-f 

of  the  animal  sensibility  and  contractility.    If  this  be  Sr  f  w  I 

the  fact,  as  the  ganglions  are  very  numerous,  we  may  §  Vvs^l 


easily  conceivejWhy  the  powers  of  the  organic  lifejhave    .  |^ 


r'l  hlii 


not  a  common  center.  '-if  V-  ^ 

T>  II     1   •        •     •  •  •  «  Vl'.' 

rrom  all  this,  it  is  manifest,  that  there  exists  no  great  '  § ^ >s  j 
sympathetic  nerve,  &c.  8cc.  1  I     ^  * 

THE  END.  ^aTf  J 
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